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PERE GE. 


The following investigations are based on work which | 
have been ed on at intervals since leaving the University 
of Stellenbosch in 1919. 'The skeletons selle were later sent 
over to me at Oxford in 1921 for further study and housed in 
the Department of Anatomy and Anthropology there, by 
Courtesy of Professor Arthur Thomson. When |I found that 
purely Medical studies necessitated hospital and other work to 
the exclusion of scientific research | decided to donate the 20 
skeletons to the South African Museum rather than to the Pitt- 
Rivers Museum at Oxford and conseguently sent them to Cape 
down to. the ate Direetor, Di. L. Pêringusy. On" my return 
to South Africa in 1928 | took up the threads of my work on 
the Griguas again—and have since been engaged in elaborating 
further one section of this for the purpose of the present essay. 
Tracings of the sacral curves and auricular surfaces and one 
or two other details | would have added 1 was disappointed in 
having to omit—for | found that, before my work was as fully 
accomplished as 1 wished, the skeletons had been sent overseas 
once more (to Switzerland). 


I have chosen the Vertebral Column as most suitable for 
my purpose here for various reasons—chiefly because work on 
this region of the skeleton is rather scanty and comparative 
genetic work almost non-existent, so that the thesis can claim 
some originality at least. 1 have endeavoured, as far as possible, 
to utilise more tangible and controllable data such as actual 
measurements, rather than diverge into descriptions of shapes 
sizes and appearances which depend far more upon the caprice 
of the individual eye and pen; in this way |I have endeavoured 
to minimise the personal factor of error. Verifiable data only 
therefore form the basis for the comparative work which is here 
described. 
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(CHAPTER 1. 
HISTORICAL INTRODUCTION. 


The object of these investigations was to seize in time the 
opportunity for studying the osteological features of the vertebral 
column of the Griguas and to determine, if possible, to what 
extent the parental characters of this mongrel horde are dis- 
cernible in this region of the Skeleton. Studies on the vertebral 
column are scarce—a considerable amount of work has verv 
recently been done in America, but no application of such work 
to the problems of human intercrossing has hitherto been 
attempted. 'The Griguas offer exceptional opportunities for the 
study of the results of crossed breeding in man—in virtue of 
their known origin and because bastard communities of such 
widely variant parentage are by no means common or accessible 
at the present day. ln other parts of the world the opportunities 
for carrying out such investigations have vanished owing to 
the lapse of time and the conseguent unavoidable complexity 
due to confused intermingling. 


The significance of a study pursued along these lines is 
great. ln the first place in anthropological investigations con- 
cerned with prehistoric man we are compelled, in attempting to 
unravel the origin and interrelationships of the various types, 
to rely upon skeletal structures, despite the assistance undoubtedly 
rendered by cultural implements, ethnical studies, etc. 


Secondly, many historical investigations concerned with the 
origin of peoples do not reach final and trustworthy conclusions, 
and the exent to which osteological features” can be relied on 
in delineating the past history of nations, has an important 
bearing on such investigations. 


Again, many of the difficulties which coniront anthropo- 
logists in dealing with pre-historic remains of man are freguently 
explained away as being due to pathological conditions. 
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Further, such osteological studies as that attempted here 
have value as bearing on the problem of heredity when applied 
to the human race. 'The Griguas, we have remarked, offer 
unigue opportunities for such study—there is no reasonable 
doubt as to their actual origin, and the parental races are in 
many respects Sufficiently clearly distinguished to make an 
analysis of results feasible. As, however, Pittard has recently 
doubted that the Griguas were a bastard community at all, we 
here briefly review some of the evidence for their origin, although 
most of those authors who have in recent years written upon the 
Griguas with any authority accept them as a cross-breed horde. 


Hammond-Tooke speaks of the Charigrigua as being a tribe 
of Hottentots who formed, ''a century ago, the preponderating 
element in a collection of refugees and wanderers from various 
tribes, that were induced by missionaries to settle, under the 
name of Griguas, on the junction of the Vaal and Orange 
Rivers.” Even as late as 1752 tribes of mixed Kaffir and 
Hottentot blood, the Gonagua and Damagua, roamed between 
the Sundays River and the Great Fish River. 


G. W. Stow mentions this Hottentot clan, “the Charigurigua 
or Grigrigua, belonging to the Cochogua Group.” 'They were 
known in the early days of the Dutch Settement—and in 1652 
were spoken of as being without any hereditary chief. In 1713 
Kolben states that they were living near St. Helena Bay. There 
is no doubt that from this tribe the modern Griguas derived 
their name. '“There is however a vast difference between the 
Grigua and the Namagua and Korana. Although since 1813 
the whole tribe adopted the appellation of Grigua, a large 
majority were descendants not only of the Hottentot tribe 
mentioned but of colonists also. 'They were in fact a race of 
mixed blood, many of them being half-castes, the offspring of 
Hottentot and Bush women by the old colonists. 'This mongrel 
breed afterwards intermixed with the miserable remnant of the 
true Grigrigua, who were wandering about in the neighbourhood 
of Piguetberg and Clanwilliam.” 


Theal says the Griguas ''were chiefly Hottentots or of 
mixed Hottentot and slave descent, but some of them had 
European blood in their veins, as they were the remote offspring 
of degraded colonists and Hottentot women. 
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“It was not till 1803 that the horde was induced to settle, 
north of the Orange River at a place called Klaarwater. 'The 
nucleus of a settlement being thus formed some of the surround- 
ing savages were drawn towards it. It became also a place of 
attraction for free blacks and Hottentot refugees from the Colony. 
In 1805 a commission sent to inspect found six villages 
established with a population numbering nearly a thousand 
SOouls.” 


The purer Grigua element seems to have congregated round 
the elder Kok, whilst those of mixed descent formed the principal 
following of the Bastard chief Barend Barends, who with Kok 
went in 1820 to a place called Daniel's Kuil, where he set up 
an independent government. From Daniel's Kuil this horde 
afterwards removed to Boetsap. 


In a report to the Select Committee of the House of Commons, 
the Griguas gathered round Kok were in 1800 described by 
Anderson and Kramer, missionaries who went to live among 
them, as a most utterly degraded and immoral people. When 
Waterboer came to the head of affairs the following elements 
were added to the original material—Korana, Bush and refugees 
from the Bachoana—and later, as his power increased, great 
numbers of other half-caste Hottentots, and refugees of all shades 
of mixture, swelled their numbers. '“Their physical appearance,” 
Stow says, 'admits of no guestion as to their mixed origin.” 


In the ““Cape Monthly Magazine” of December, 1872, a 
tirade against Stow's criticism of the missionaries appears—but 
a Substantiation of his views as to the origin of the Grigua in 
these words—'“The Grigua are neither pure Hottentot, Korana 
or Bushman—they inherit more of the physiological features of 
their Hottentot mother in colour, form and hair than of their 
Boer ancestors whose names they bear. 'The Bastards inherited 
a lighter colour, cheek-bones more depressed than the Hottentots, 
a more respectable nose and long curly hair.” 


Further contemporary writings on the physical appearance 
of the Grigua bear out this description. An article in the 
` 'Magasin Pittoresgue”” of 1840 speaks of the Grigua as rarely 
exceeding 4 feet 2 or 3 inches in height, and having a somewhat 
elongated face and copper coloured skin : with prominent cheek- 
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bones and eyes small and deep : with large prominent lips : and 
hair like wool, short and frizzy. 


Arbousset in his Narrative of 1846 says that in the Cape 
bastard the white blood predominates, in the Grigua the Hot- 
tentot, and adds that “the Grigua is less of a mongrel than the 
Bastard; his features are better defined, his bearing more manly, 
his hair more crisp, his complesion more dark.” 


Verneau, writing in the Revue Générale des Sciences in 
1869 accepts the Griguas as not forming a special race—but says 
that they were intimately connected with the Hottentots, though 
their number was largely added to by deserters who married 
women from the Koranas—so that most individuals of this 
Grigua group had characteristics of Kaffirs, of Hottentots and 
of Europeans. '“The Mixture,”” Verneau says, was so apparent 
in certain respects that Livingstone regarded all Griguas as a 
mixture of European with indigenous females of Hottentot or 
Bushman race.” Delegorgne is guoted by Oatrefages and Hamy 
in “Races Humaines Actuelles'” as giving a very similar account. 


Stow summarises the historical evidence as justifying the 
following positive conclusion : “The Griguas were a mixed race, 
having the same manners as the Bastards, speaking more or less 
the same language, intermarrying with them—the characteristics 
of the Hottentot predominate in the former, of the Dutch in the 
latter.”” 'The sources of African blood in the Grigua are Hot 


tentot, Bush, Korana and refugees from the Bachoana and other 
Bantu tribes. 


Such then is the origin of this group of nomad halfbreeds 
which came into being during the 18th century on the inland 
plains of South Africa, and which typify excellently the word 
“horde” in its ethnological significance. 'They are described 
in Lord Charles Somerset's time as being almost as degraded 
as the Bushman; they were at that time merely a roving band 
of half-breed descendants of Europeans and Hottentot women 
who had migrated to the territories south of the Orange River” 
trom the Cape and the South Western portions of the Colony. 
Before their occupation of the country it was inhabited by the 


2 


Bushman and the Hottentot, and members of their races, as 
well as Bantu refugees and evil characters from the Colony 
swelled the ranks of the Gridguas constantly, until they numbered 
several thousands in 1803 when Anderson persuaded them to 
settle at `Klaarwater,” founding the town of Griguastad. Under 
the leadership of Barend Barends the community increased and 
a considerable trade in cattle, guns and liguor developed through 
the agency of European scoundrels from the Colony; so that by 
1816 they were becoming a considerable menace and had 300 
guns in their possession. 'This danger was increased by the 
constant instigation of the marauding Conrad Buys (who had 
married (Gaika's mother) and his Gonah-Hottentot associate 
'“Dantser.”' 


In 1820 dissensions broke out. Kok and Barends removed 
from Griguatown (Klaarwater) and the people who remained at 
that place elected Andries Waterboer to be their captain. 


In 1822 conseguently, Mellville was appointed political agent 
at Griguatown, although he was so ill-supported as to be 
practically powerless. At his suggestion, however, Andries 
Waterboer was elected captain of a section of the Griguas, to 
the chagrin of Adam Kok (who had joined with his band from 
Namagualand), and of Barends, who soon afterwards moved east 
and settled between the Orange and Modder Rivers. Pluncering 
the weaker Bantu tribes in their neighbourhood, the Griguas were 
a sporadic nuisance to the colcnists unt'1 they and their chief, 
Adam Kok III, entered into a treaty with the British in 1843. 
In 1848 they assisted the British against the Boers with the 
result that when the Orange Free State was formed in 1834 Kok 
and 3,009 of his people migrated to Grigualand East, selling their 
rights north of the Orange to the O.F.S. for #4,000. In their 
new habitation they formed Kokstad. 


In 1832 Nicolaas Waterboer succeeded to the captaincy, and 
from this time the status of the horde rapidly declined, a dis- 
ruption which was furthered by the discovery of diamonds on 
the Vaal River in 1867 and subseguently at Kimberley, drawing 
many of them thither for employment, and finally scattering their 
numbers completely. 
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This in brief is the history of the Griguas. Almost.the only 
feat of which they could be proud was that of repulsing the 
Manatee hordes near Lake Lattakoo in 1823, coming to the 
assistance of the harrassed Matchlapees, who lived up to their 
reputation for cowardice and looked on while the Griguas fought 
their battle. Considered as an ethnical group nothing is to be 
gained in studying them further; it is when we approach them 
in their anthropological significance, however, that much is to 
be gained by their investigation. For here we find in its early 
stages that process of miscegenation which has resulted in the 
formation of most of the nations and tribes of today, and which 
has been operating in all parts of the earth from the earliest 
days of man's existence. ln the face of the evidence, accepted 
by such authorities as George Stow and Sir George Cory, it is 
indeed surprising to find Professor Eugêéne Pittard dismissing 
the view that the Griguas were a cross-bred horde as merely “an 
opinion of Livingstone's, surviving as a tradition with no 
Anthropological basis.” 'To disregard the accepted views of 
eminent historians merely because 'many morphological 
characteristics found in Grigua skulls do not lend themselves to 
such a supposition”' seems to us most unscientific. We prefer 
to bow to historical fact and to find gratification in Pittard's 
view that the Grigua skulls he examined (unfortunately we can- 
not agree that all these skulls were of Grigua origin either) were 
sufficiently homogeneous to form a distinct and recognisable 
group—at least, born of sceptisism though it is, such a conclusion 
is of the greatest biological interest in offspring of clearly 
heterozygous parentage. ' 


CHAPTER 2. 
THEORETICAL ASPECTS OF BASTARDIZATION. 


Bastardization, we may agree, is the sexual intercourse of 
heterozygous individuals of a species. 'The indications are, with 
the greatest probability, that present day Man belongs to one sole 
species and his morphological groups signify local varieties, i.e. 
races. 'The subject of bastardization in man is one of the most 
fundamental of anthropological guestions and one which has 
not received hitherto its due duota of attention. ''No field in 
physical anthropology is more fundamental, or is at present in 
greater need of exploration, than an accurate determination of 
the results of interracial crosses by someone who is trained both 
as a geneticist and an anthropologist.”' 


On the subject of human intercrossing there appeared early 
in the roth century a number of rather abstract treatises, and 
in 1858, when the Anthropological Society of Paris was founded 
at the instigation of Broca, this guestion was laid down as a 
very important item in the programme of its future activities. 
Little of real value, however, appeared as a result—Kolimann's 
'“Dauertypus,”' postulating the constancy of certain race types, 
and Von 1uschan's theory of racial admixture—were the main 
noteworthy theoretical attempts at a solution. In 1906 Hagen, 
recognising the importance of race-crossing in national history, 
attempted an elucidation of the guestion—but this was long 
before we knew anything of Mendelian laws, and when later 
Mendelism came, a series of newer and valuable investigations 
appeared, dealing with pathological inheritance in man. Much 
later, normal characters were shewn also to follow Mendelian 
laws in Europeans and in Negro-European crosses (such as the 
publications of the Davenports on hair—of Hurst on eye-colour, 


et€s). 


The problem is well discussed by Eugen Fischer (whom we 
here guote freely) writing on the Rehobother Bastards. 'The 
pedigree of this people is a close parallel to that of our Griguas. 
About 1837 Barends separated from the main body of the Grigua 
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people, finally setting at the well known bastard station of New 
Platberg near the Caledon River. From the followers of Barends, 
as well as from other Bastards who joined them, there arose 
the community which, after friction with the Government in 
1868, crossed the Orange River and moved on to Warmbad, 
Bethania and Rehoboth in South West Africa, where after many 
vicissitudes they settled in 1870. As a nation only these 
Rehoboths, of all the Grigua people, have remained. Of the 
European ancestors some were German, a few ÉEnglish, many 
Hollanders; from what tribes the Hottentot females came is not 
known. (Considerable admixture from Bantu tribes also occurred 
to form the Bastards of Rehoboth of today, whom Eugen Fischer 
studied. 


The cause of the formation of the hybrid-nations we are 
considering, as [otsy and Goddyn point out, was isolation, and 
when that isolation came to an end the Griguas lost their 
““nationality”” by being absorbed by those with whom they came 
into contact. 'The Bastards and Griguas are, roughly speaking, 
further removed from the pure white than are the Cape People 
—where the latter have some Malay blood in them the other 
half-castes have native blood. Just as the Griguas and Rehoboths 
were a nation, so the Cape People too are a nation, although 
living amongst other races; in the sense that the Jews are a 
nation wherever they live, heterogeneous as they are, because 
the Cape People, as the Jews, are (as Sarah Gertrude Millin 
remarks) socially isolated. In the Griguas also our chief parent 
stocks are Hottentot and European, and as ''races”' they differ 
so markedly as to be guite obviously dissimilar; but how “pure” 
are these parent-races themselves? Let us briefly consider them: 


Tug HOTTENTOT: 


Van Luschan hbelieves the Hottentot to shew definite signs 
of a Hamitic element in his ancestry, and Broom has shewn that 
the Upington Hottentot of about 200 years ago differed guite 
remarkably trom the average Hottentot found elsewhere, par- 
ticularly in the size and length of the skull. 'Then too the 
Korana, usually regarded as a Hottentot, Broom believes to shew 
a definite strain of Bantu blood (though possibly of remote 
acguisition) and also in addition evidence of other much more 
remarkable admixture. ''In a number of Koranas who regard 
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themselves as of perfectly pure blood,” Broom writes, “we find 
clear traces of an Australoid race, or at least of a race with well 
developed supraorbital ridges. Large supraorbital ridges are 
not a characteristic of either Bushmen, Hottentots or Bantus; 
but there is evidence of a race having lived in South Africa 
which had large, almost Neanderthal-like supraorbital ridges. 
Again, however, the evidence is not clear as to whether the 
Koranas met this Australoid race in South Africa or further 
north; but as with the Bantu blood, the probabilities seem rather 
more in favour of the Australoid race having been encountered 
in the North.” 'The Korana, or perhaps one ought to say rather, 
the Eastern Hottentots, appear thus to be Hottentots who have 
acguired some strain of negro blood, and a considerable strain 
from some Australoid race; this latter possibly being derived 
from the race represented by the Rhodesian skull of Broken Hill. 
The recent discussions by Drennan, Dart and others of an 
Australoid type in Africa farther south may modify this view 
to some extent. 


THE EUROPEAN : 


The European is manifestly “impure.” “Race names,” as 
Ruggles Gates says, 'such as Nordic and Alpine, are merely 
convenient abstractions helping us to appreciate broad facts. A 
race type exists mainly in our own minds.” All humans indeed 
appear to be of mixed origin, and it may be expected that the 
numerous differential elements contained in such a race are being 
reshuffled in each generation. Nevertheless, isolation, geograph- 
ical or social, combined with inbreeding, has doubtless sometimes 
led, as in parts of Scandinavia, to the production of a local group 
agreeing in all racial characters. On the other hand in Scotland, 
despite a probable difference in racial pedigree, Brownlee finds 
there is remarkably little difference between the Highlander and 
the Lowlander. '“The environment here seems more responsible 
than difference of race origin—early environment tells more than 
lineage in determining at least mental aspects to the universe.” 
Nowhere in Scotland is there any indication that any large tract 
of country is anthropologically fundamentally different from the 
average of the country as a whole. One arrives in fact back to 
the old puzzles of Zoology, the guestions of environment and 
heredity, and their influence on the acguisition of characters and 
on the transmission of these. 
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HEREDITY & ENVIRONMENT: 


Nevertheless, it is notweorthy that in fact a few anthropo- 
logical criteria can still be clearly defined—all Hottentots and 
Negroes, as Fischer remarks, have broad noses; all Europeans 
(dark or fair; Teutonic, Alpine or Mediterranenan) have narrower 
ones. Perhaps the acguisition of these nasal types may indeed 
also be a result of environment, of temperature, humidity or 
other factors as Arthur Thompson and Buxton indicate, but the 
trait seems to be a very stable one. When we deal, however, 
with such racial characters as the form of the nose, face or head, 
we are concerned with matters of shape, with relative dimensions. 
That such inheritance occurs there can be no doubt, but the 
` inheritance of shapes is the least satisfactory of all fields of 
genetics. While Fischer believes that one can say with the 
greatest probability, of skull-form at least (e.g. the Length- 
Breadth Index) that inheritance follows Mendelian Laws, Gates 
is egually certain ''that brachycephaly and dolichocephaly are 
not determined by a simple Mendelian pair of factors.” Hagen 
found (in Malay mixtures with other Asiatics) that the offspring 
are both more brachycephalic and more dolichocephalic than 
either parent—a feature which he regards as almost typical of 
crossings. Boas found similar features in the inheritance of 
facial form in European-Indian crosses. Frets concluded from 
such cases where the children surpass the parent in both direc- 
tions that 


1. there is a large non-hereditary variability; 
2. there is segregation; 


3. high index is dominant to low, with a large range of 
variation in the heterozygotes. 


Further, Boas found that Sicilians and Hebrews both tended, 
under American environment, to approach a mean condition from 
opposite directions, the narrow-headed Sicilians becoming more 
brachycephalic and the broader-headed Jews becoming less so. 
lt is further concluded from the statistics that the longer the 
parents have resided in America the farther do their descendants 
diverge from the original European type. Similar conclusions 
have been drawn with regard to the Scotch and other races in 
America. Boas is convinced that “there are not only changes 
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in the rate of development of immigrants, but there is also a 
far reaching change in the type—a change which cannot be 
ascribed to selection or mixture, but which can only be explained 
as due directly to the influence of environment.” 


When we consider the Grigua we are, as indicated above, 
dealing with the offspring of dissimilar races which are them- 
selves of very mixed lineage—and this offspring finds itself 
subjected to environmental influences which, though new to the 
European stock, have for centuries been those of the ancient 
habitat of the African parents. (Can one, on the basis of present 
knowledge of heredity, picture the theoretic result of such a cross? 
Hardy arrives at a formula to represent the stable population, 
presuming that there is egual fertility and egual mating between 
two races in any zone. If there are m persons of constitution 
(a, a) and n of constitution (b, b) (i.e. individuals with two 
transmissible elements a, a and two b, b respectively) the stable 
population at any time, of both sexes, 


sm la. an mn Aa. by HAD) 


Brownlee, in a paper based chiefly on Beddoe's work and 
on Hurst's figures, finds this formula to give a very close corres- 
pondence of actual and theoretical numbers.  Baur finds in a 
Negro-European cross that the first generation seems a some- 
what intermediate one—but believes that the constancy of this 
in succeeding generations is entirely apparent. 'There are almost 
innumerable factors which are heterozygous (e.g. in merely one 
feature skin-colour, a long list of factors operate—only once in 
many thousands of individuals can there arise one of purely 
European or purtly Negro type in this respect. The vast majority 
are a mixture in different ways of the parental allelomorphic 
characters)—the F2 generation is much the same as the F1. More 
still is this likely when recrossing has occurred with both the 
parent races, and to this must be superadded the effects of 
selective processes and of environment. A crossing of two races, 
Baur says, differing in, for instance, 20 factors, will give in the 
F2 generation possible combinations to the tune of (2*”)'—Over 
a million million! Such is in fact the population of Central 
Europe: it is thus merely feasible to grasp isolated characters 
which are inherited more clearly in a simpler way and thus 
painfully, step by step, to pursue an analysis. 
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A nother point of confusion arises when separately inherited 
“genes” affect together a visible character. For Fischer found 
manv Rehobothers to be darker than Hottentots;.and Hagen 
shewed a similar result in Tamil-Malay crosses; Sarasin in Tamil- 
Wedda; and Forbes in Portuguese-Indian hybrids found suc- 
ceeding generations getting darker and darker till there were 
“European faces with coal-black skins !” Furthermore, a charac- 
ter such as stature results from, as Galton puts it, “the aggregate 
of the duasi-independent inheritance of many separate parts — 
there may be a relationship between these parts or there may 
not. Wright, from an analysis of Castle's measurements, finds 
that while there is a high correlation between the lengths of 
certain bones, yet there are groups of bones which vary dguite 
independently of the rest of the skeleton. Variation in the head- 
form may be comparable here also, a number of independent 
factors being concerned in producing the total result. 


Important too is the guestion of dominance, whatever it is 
that determines this—perhaps it is the phylogenetic age of a 
character which gives it dominance; we cannot tell. A high 
bridged nose Chervin found in Indian-Negro crosses to dominate 
—and so also did Nordenskiold in ÉEuropean-Eskimo crosses. 
Bryn, studying eye-colour, concludes that blue is recessive to 
all grades of brown, and other characters have been classified, 
particularly pathological characters. ln the Rehobothers Fischer 
finds that sometimes Hottentot characters are dominants (eye- 
colour; hair-colour; hair-form) and sometimes European (Ëronto- 
jugal index; shape of orbital 'fissure; nasal indesx)—heredity 
does not markedly favour either parent race—neither is prepotent. 
(Occasionally a family trait is remarkably dominant, but in other 
traits the same parent may be a recessive) No strong or definite 
correlation seems to exist, in a bastard community of long 
standing, between the inheritance of most race characteristics. 
Moreover, recessive traits are in general not totally suppressed 
—Ior amongst the individuals shewing the dominant trait there 
are those heterozygous ones in whom the latent recessive is 
nevertheless carried, and transmitted potentially. When, hOW- 
ever, such a recessive factor is, for instance, related to another 
factor (such as a constitutional defect) which selection tends to 
eradicate, the recessive may ultimately really vanish from the 
progeny. Apart from this, however, often enough allelomorphic 
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characters remain dormant in admixture; but with the extra- 
ordinarily large number of inherited traits, and the absence of 
correlation between many of them, these traits are retained as 
permanent relics of the episode of racial Crossing. 


Selection may tend to perpetuate. certain features—(or 
example the ''European”' traits in the Rehobothers and in the 
Cape Coloured community; doubtless selection does influence 
the persistence of some characters and the extinction of others. 
In this way the characters of an invading race, mixing with a 
race indigenous to the country, often tend to vanish—and after 
a number of generations the old indigenous race seems, Super- 
ficially, to be completely restored. Under circumstances par- 
ticularly favourable to the inhabitant race and particularly adverse 
to the invader, the old race may, even anthropologically speaking, 
be completely restituted. It is not through heredity and selection 
chiefly that this is brought about; rather is it that the two 
races meeting in bastardization are directly influenced by 
environment in one and the same direction by the same external 
forces—and the characteristics of each are modified in the same 
direction, one over a short time, the other over ages perhaps— 
until distinction between them vanishes. 'Theal's remark, late- 
repeated by 'Tarenizky, that we Boers in South Africa have 
become more adipose than our Hollander Ancestors, seems very 
relevant and significant in this land of the fat-tailed Afrikaner 
sheep and the steatopygic Bushman. lt is doubtful whether we 
are justified in making generalisations like Ridgway, who puts 
all race-differences in Europeans down to environment alone— 
but one begins to feel more and more that environment is a 
very potent factor indeed. 


Many special features operate in inheritance and further 
impede analysis, e.g. 


1. 'Dominanzwechsel—latency in childhood of a feature 
later obviously dominant. 


2. Appearance of new traits—possibly by reappearance of 
recessive now brought out by correlation of factors in the 
Cross. 


Atavism—which is probably a similar phenomenon. 


4. Alternation of inheritance of a factor. 
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3. Linkage of a trait—such as the classic sex-linkage in 
pathological heredity, in Haemophilia. (Bulloch and 
others.) 


6. Luxuriation—the hybrid exceeding the parent—as Gold- 
schmidt points out in Mules. (The converse, Atrophy, is 
probably a result of adverse environment.) 


7. Segregation and blending—which Haecker believes both 
occur in the same racial crosses—some characters (such 
as skin-colour, cephalic index) blend, others segregate. 


Hovering behind the kaleidoscopic interplay of racial and 
individual traits, of inherited and acguired characters, of domin- 
ant and recessive genes, there is always the genie of environment 
subtly touching the participants of the cross, gently deflecting 
here and there the course the stream of heredity would otherwise 
follow. Fischer says, the result of a cross is “ein Rassengemisch, 
oder besser Rassenmerkmalegemisch, keine Mischrasse”—a new 
stable race does not evolve hy heredity alone: and if this is 
true, it is all the more remarkable to find that Pittard regards 
the skulls of our Griguas as a homogeneous group, that we can 
show in very many features that they occupy a position inter- 
mediate between European and Negrito, and that this has come 
about in merely a few generations. One has only to consider 
the Cape Coloured population to realise that the Griguas offer 
by no means a unigue instance of such a result, and it is difficult 
to avoid the deduction that environment has played a very con- 
siderable part in its production. 


CHAPTER 3. 
MATERIAL EMPLOSYED! 


The skeletons used in this research were collected by the 
author personally in 1919 (and a preliminary general note 
appeared on them in 1924); the greatest care was taken to exclude 
as far as possible any material which was at all likely to be of 
any origin other than Grigua, and with this object we acguired 
most of our skeletons from known Grigua graves at old stations 
of these people in Grigualand West. 


In all about so graves were opened—of these some were 
obviously and acceptedly Bushman or Hottentot. As a result 
27 skeletons were collected—many of them almost perfect, but 
many others incomplete and damaged. 'Of these 27 skeletons 
only 15 of authentic Grigua origin were used in this investigation 
—of the remainder one was of a Grigua child, two were definitely 
Bushman type, and the remainder probable Bushmen or of 
uncertain origin. Brief notes on the skeletons here utilised are 
2iven in Tabie #; 
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TABLE 1. 
| 
May, 1919 “ Devondale, Buried at depth of | Male. No. 4 
Orange Siding, 51 feet—grave 
Grigualand W. filled with boul- 
ders and with 
small cairn. 
Jure, 1919 | “Driekop,” 4 feet—grave filled | Female. 5 
Riet R., with soil ; small 
Grig. W. Cairn. 
June, 1919 | Ditto. 3 feet—grave filled) Male. 6 
with stones. 
June, 1919 | Ditto. 4 feet—grave filled | Male. 7 
with stones. 
June, 1919! | Ditte. 4 feet, beads in Male. 8 
grave; filled with 
stones. 
June, 1919 GR ma 51 feet ; wooden Female—of 10 
Orange Siding, coffim. Adam Kok's 
Grig. W. band. 
June, 1919 | Ditto. 4 feet—Iin coffin. Male—of Adam] 11 
Kok's Land. 
L 
June, 1912 | Ditto. 4 feet—in coffin, Male, of Adam] 12 
iron bound. Kok's band. 
June, 1919 | Ditto. 51 feet—in coffin. Male,of Adam 13 
Kok's band. 
Jane i919| Ditce: 51 feet— coffin. ? Female, of 14 
Adam Kok's 
band. 
June, 1919 |  David's Graf,” 5 feet—coffin. Male. 16 
Modder R., 
Grig. W. 
June, 1919 | Ditto. 5 feet—coffin. Male. dt 
June, 1919 | Ditto. 51 feet—coffin. Male. 18 
June, 1919 | Ditto. 31 feet — grave Male. 19 
lined with flat 
stones. 
June, 1919 | Ditto. 54 (eet—coffin. Female. 20 


Of these 15 selected skeletons three were definitely female 
and another very probably—when in any doubt we classified 
the individual as male. (On the whole the skeletons were well 
preserved and represent the Grigua as a unit of a nation, before 
the horde became utterly scattered and lost its identity. 


CHAPTER 4. 
TEGHNIOUEF 


Many measurements and indices other than those we have 
employed here are conceivable (as the literature, and chapters 
on Osteometric Technigue in Standard Text Books indicate — 
but we have confined ourselves to such observations as permitted 
of comparison between our findings and those of other workers 
on Bushman, Hottentot, Bantu and European spines. 'The 
following brief description of the measurement and ind'ces suffices. 
AT these are in general use with the exception of an arbitrary 
index which we have designed to indicate the massiveness, the 
volume, of the body of the vertebra—this we have called the 
“Index of Volume” of the Vetrtebral body. We believe we 
are justified in inventing this—it expresses the actual size of the 
vertebral body in a way that such indices as the Sagitto-Vertical 
or Sagitto-Transverse cannot possibly accomplish, though these 
are far more indicative of the relative shape in one particular 
plane of space. A consideration of the comparative diagrams 
illustrating the relative dimensions in Bush, European and 
Grigua in horizontal, sagittal and coronal planes will show how 
these three dimensions are summarised in diagrammatic form 
in Fig. D, which combines them in an expression of the volume 
they represent. Of course the “Index of Volume'' does not give 
the true cubic content of the centrum—it makes no allowance 
for curvatures and merely represents the volume in space which 
three dimensions would enclose, just as any two of these three 
arbitrarily selected dimensions merely express one phase of the 
irregular shape the centrum shows in the particular plane com- 
passed by the two dimensions selected, for the length-breadth 
index or whichever index we consider. 


I. Measurements:— 
CERVICAL REGION— 
Corpus :— 
—Antero-posterior length (L) is taken through the 


centrum at points eguidistant from the upper and 
lower borders, in the sagittal plane. 


IS 


—Breadih, or Transverse diameter (Tr) from the 
central point between the anterior and posterior roots 
of the transverse process, medial to the foramen 
transversarium on the caudal aspect of the bone. 


—Depth, (D), from the centres of the centrum on 
the cranial and caudal surfaces. 


Vertebral Foramen :— 


—Antero-posterior length (L) is measured from the 
upper border of the posterior surface of the corpus 
to the centre of the upper edge of the arcus vertebrale 
opposite, in the sagittal plane. 


—Breadih (Br), between the medial aspects of the 
pedicles. 


'THORACIC REGION— 


Corpus :— 


—Length (L), Breadth (Tr), Depth (D) are taken at 
the centres of the bodies in each case. 


Foramen :— 


—Lengtk (L) and Breadth (Br) as in the cervical 


region. 
LUMBAR REGION— 
Corpus :— 


—Length (L), Breadth (Tr), Depth (D) are taken as 
in the 'Thoracic Region. 


—lIn addition the depth of the body vertically is 
taken at the anterior margin and at the posterior 
margin of the centrum in the sagittal plane, for 
determination of the Lumbar Index. 


Foramen :— 


—Lengtk (L), Breadth (Br) as in cervical and 
thoracic regions. 
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SACRUM— 


—Calliper Length (CalL), from the middle of the 
promontory to the middle of the anterior-inferior 
border of the last sacral vertebra, with callipers. 


—Tape Length (Tape L), between the above points, 
measured with a flexible tape as suggested by Cun- 
ningham. 


Maximum Breadtkh (Br), the maximal transverse 
breadth between the anterior margins of the Auricu- 
lar Surfaces. 


Curve Deptk (D—at the deepest part of the curve 
the depth vertical to the line of the Calliper Length 


is taken. 
IT. Indices:— 
VERTEBRAL BODIES— " 
Er Length X 100 Ts 760 
Length-Breadth Index — TE AE 
RR 6 Depth x 100 D 60 
Length-Depth Index — EG SEE 


Length x Bread x Depth Lx TrxD 
1,000 1,000 


Index of Volume — 


Posterior Vertical Depth of Body `X 100 


Lumbar Index — Anterior Vertical Depth of Body 


Sum of Post. Vert. Depths of 
a Bodies x 100 
OU de ES OER DE VEE Depths of Bodies 


VERTEBRAL FORAMINA— 


ERG AE NG 
Length-Breadth Index — ER ESE ET 


SACRUM— 


Sacrai Index (Calliper) 


Sacral Index (Tape) 


Curve Depth Index A 
(Sehnenhohen Index) 


Curve Depth Index B 


Index of Curve Arc (A) 
(W'etzel) 


Index of Curve Arc (B) 


(Bogensehnen, Index 
of Radlauer). 


Maximum Breadth X IOO 
Calliper Length 


Maximum Breadth X 100 


Tape Length 


Curve Depth X 100 


Calliper Length 


Curve Depth X 100 


Tape Length 


Tape Length x 100 


R; Calliper Length 


it Calliper Length xX 100 


Tape Length 


CHAPTER 5. 


NUMERICAL ANOMALIES IN THE VERTEBRAL 
COLUMN. 


The general guestion of numerical variation in the various 
regions of the vertebral column is so important as to demand 
special comment here. 


In the cervical region the only anomalies common enough 
to be noteworthy are :— 


(a) Fusion of two vertebrae, or of the Atlas and Occipital 
bone. 


(b) The presence of cervical ribs. 


Neither of these can be said to be associated on sufficient 
evidence with definite morphological types in the phylogeny of 
man, though either feature can be paralleled among lower 
Eutheria. 'The first of these conditions has become known in 
Medical literature as the Klippel-Feil Syndrome—as early as 
1792 Columbus described a case, and soon after Morgagni. Elliot 
Smith in 1908 recorded 12 cases of fusion of Atlas and Occiput, 
and Macallister found in the Anatomical collection at Cambridge 
14% of cases of Occipito-Atlantal fusion. Frank Russel found 
4% in 455 skulls of ancient and modern Americans at Harvard. 
Despite the high percentage of abnormalities in the Grigua 
spines under consideration, such cases were not present. 'The 
condition is, however, interesting theoretically. 'The skull, 
according to Owen and others, consists of two parts :— 


(a) A pre-otic new formation receiving the greatly evolved 
brain. 

(b) A post-otic portion, vertebral in origin, formed by fusion 
of the anterior sclerotomes. 


According to Froriep the mammalian occiput comprises four 
vertebrae, and in some Vertebrates the occipital region is further 
increased by fusion with the upper cervical vertebrae, and reduc- 
tion in the cervical region of -the spine. Noble and Frawley 
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point out that this shews a continuance of an early evolutionary 
process during which the cranio-vertebral articulation appears 
to have been moved progressively backwards—one vertebra after 
another being absorbed into the skull to form the post-otic 
segment. 


By far the commonest variations occur below the cervical 
region, although even these are somewhat unusual. Several 
conceptions have arisen concerning the origin and significance 
of such anomalies :— 


I. From the primitive mammalian vertebral column Welcher 
considers evolution has tended in two distinct directions, 


(a) towards his auxispondylous forms in which the number 
of thoracico-lumbar vertebrae increases; 


(b) towards the lipospondylous forms in which this number 
diminishes. 


Todd has shewn that the [emuroidea stand in a position inter- 
mediate to these divergent groups, forming a connecting link 
between them; some in their evolution have attained a smaller 
number of Thoracico-L.umbar vertebrae like the higher Primates, 
whereas others have evolved like the majority of mammals and 
now shew an increased number. 'The Primates, he says, diverged 
from the common insectivorous-omnivorous stem placentals when 
the latter ``were in a stage probably not very unlike the modern 
Tree-Shrews.” In all likelihood the Thoracico-Lumbar vertebral 
number in the ancestral stem Primate was 19. 'The column of 
man is remarkable among modern Primates for its relative 
numerical stability. 


IT. Dwight, following Welcher's work, tries to explain the 
variability in man as due to irregular segmentation—the explana- 
tion or causes of which he does not attempt. lTndeed it is 
doubtful whether it can be explained at all in the present state 
of our knowledge. 


II. Rosenberg advanced the theory that progressive 
shortening in the vertebral column is still proceeding, and that 
it is a process normally ontogenetic, as shewn by the alleged 
prococious attachment of the a6th vertebra to the pelvic girdle. 
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This subseguently moves cranially incorporating the 2sth . 
vertebra, i.e. the normal adult rst sacral. The common anomaly 
of partial or complete assimilation of the 24th. vertebra into 
the sacrum is adduced as further evidence of the trend of evolu- 
tion in this part of the skeletal system. 'This process of cranial 
shifting of the pelvic girdle Rosenberg says has been occuring 
in the Simiidae—in Hylobates almost egually with man—in the 
Gorilla and Chimpanzee more strongly—and most powerfully in 
Simia. 


| 
Number of Thoracico-Lumbar Vertebrae. 

15. 16. Hy. 18. 19. 

% % % % % 
Orangs 4. 6 78 16 ME. Pd 
Gorillas ' He ie 6 39-5 54.5 ee ee 
Chimpanzees 2-8 29-9 Bol 17-8 — 
Man — 6 96-0 3-4 — 
Gibbons — — 175 76-9 6-3 

(Table 41—after Willis.) 


lt would appear, it is true, from Willis? work also that such 
variability as occcurs in man is rather towards shortening than 
towards lengthening—but the variation is extremely slight, and 
Willis denies that in this respect the pelvis of the Negro can 
be considered as more post-fixed than that of the white, as has 
sometimes been asserted. 


(Paterson's work on the Human Sacrum seemed to indicate 
that such tendency as there is in man now, is towards elongation 
rather than towards shortening. He thought that nerve plexuses 
too tend to incorporate post-axial rather than pre-axial nerves. 
On the whole, however, recent work by Keith, Willis, Todd and 
others favours Rosenberg's hypothesis that the tendency is 
towards shortening—its mechanism and the embryological 
evidence for it remain controversial.) 


In general, in considering Morphology as expressive of evolu- 
tion, there are some features where high individual specialisation 
occurs guite unrelated to the general position of the animal as 
a whole (Willis guotes the dentition of Ornithorhynchus)—Dut 
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there are other features (like certain characters of the brain) 
“which reflect more directly the fundamental relative zoological 
position of the animal. 'To this group the numerical valve oi the 
Thoracico-Lumbar column belongs.” 


Todd, tracing the tendency towards reduction among the 
Primates, assigns to the human vert. col. a position intermediate 
between the Gibbons and the Chimpanzees—the Orangs and 
Gorillas have in this particular become more specialised. While 
the column in the Gibbon, such variability as it shows, tends to 
reduction, the general number is 18 'Thoracico-Lumbar vertebrae 
—in man the most outstanding feature here is his stability with 
a number of 17; this number is also more usual in the Chim- 
panzees, but their variability is very great and tends more towards 
reduction—in the Gorilla this tendency is still more marked— 
and in the Orang 16 is the common number. So that here, the 
great anthropoids, the Chimpanzee and the Gorilla, are relatively 
closest to Man : they are themselves more specialised than Man 
in certain differing directions, but that their relative instability 
of bodily form is far more marked than in Man is clear. 'The 
type of variability which does appear in Man, Willis found to 
be the same in White and Negro. Further, when the variation 
was towards reduction in the Thoracico-l.umbar column, it was 
often incomplete, whereas variation towards increase was more 
often complete than not. lt is an interesting suggestion that 
the former. (reduction) is a new and progressive trend attained 
with difficulty—the latter (increase) a reversion to an ancestral 
type, and more fully pronounced when occurring at all. (See 
Fig. Fo) 


'he influence of race and sex upon variability, as Bardeen 
has shewn too for the nerve plexuses, are unnoticeable. Thus Carl 
Pearson's earlier objection to the “'pseudo-scientific superstition”” 
that there is a greater variability in the male, and conservation of 
type in the female, this work supports, as does that of Todd 
also; and some of Wetzel's figures indicate, rather, that it is 
the female who is the more variable. 


Having thus considered the trend of scientific ideas upon 
the vertebral column and its departures from the average normal, 
we shall now proceed to examine its various features in more 
detail. 


ty 
is 


Fig. F. 
VN —N ve it (3 Mor EE Es TT EA ei 
WHITE: AEGRO. GREAUA.- 


Diagrammatie illustration of the variability in Thoracico-lumbar vertebral 


number in American Negro and White and in the Griguas here considered. 


(CHAPTER 6. 
GENERALISATIONS ON THE VERTEBRAL COLUMN. 


The study of the vertebral column in dried disarticulatsd 
skeletons (such as those here dealt with) is open at once to *he 
objection that any information obtained in this way is purely 
empirical, giving no real idea as to the actual posture or curvature 
during life. For, naturally, no account is taken of the size and 
shape of the intervertebral discs, and these indubitably are most 
important in determining both the mobility of the spine and its 
postural curves. For this reason attention has been directed to 
the study of the intact spine (Cunningham and others did so, and 
various observers since their time): even this, however, is far 
from giving conclusive evidence in the dead subject—the man 
dying a violent death (as Todd and Pyle assert most of their 
American Negroes have done) has none of that thoracic kyphosis 
acguired by the man who has died in bed of a protracted illness. 


To obviate difficulties, and in an attempt to make possible 
later a reconstruction of the living column from the dried 
vertebrae, the application has been made of radiographic methods 
for measurement of the vertebrae and discs during life. lt is a 
method in which a great deal of experience is reguired for inter- 
pretation of the findings, and a considerable amount of correction 
mathematically, as the size of the picture (as well as its sharpness) 
varies with the distance from the anode of the object photo- 
graphed, and “'foreshortening”` of perspective also distorts the 
image. Furthermore, as Todd and Pyle found, shrinkage of the 
vertebral centrum in drying is unegual. lt amounts to T.s% of 
the dried dimension of the ventral body height, 2.5% of the dried 
dimension in the mid-centrum diameter and the dorsal body 
height. No evidence is, however, found of warping. As regards 
the intervertebral discs too the average thickness varies a great 
deal—being as high as 17.5 m.m. for the sth Lumbar disc; as 
low as 2.1 m.m. at the 4th or sth Thoracic; and increasing thence 
to the sth or 6th Cervical to about $.5 m.m.—to diminish again 
to about 3.5 m.m. in the disc following the axis. 
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Extremely interesting as such work on the intact column is, 
one cannot feel as yet that the margin of error is any less than 
in using dried vertebrae : and if the results with these are indeed 
entirely empirical they afford data admitting of comparative 
studies on extinct races such as we are here attempting. 'To 
further obviate errors due to comparison unwittingly made 
between data arrived at by methods of measurement differing 
from each other, we have followed the description given by 
Thomson of his technigue in measuring Bushman vertebral 
columns, and have compared our results with those he finds 
for Bush and European vertebrae. Where admissible we have 
drawn upon other sources for data also. 


Most unfortunately practically no particulars admitting of 
exact comparison here are forthcoming on the vertebral column 
of the Bantu. Occasionally we have therefore appended data 
for the American Negro instead, though fully admitting that 
this may prove guite inadmissable, and have utilised elsewhere 
data from one skeleton of a Bantu which we have measured 
personally. 


The following data indicate the relative constancy with 
which Man attains 24 as the typical number of presacral vertebrae 
in his spinal column :— 


No. of Presac1al Vertebrae. 
95. 23. 
Europeans om 3-8% “99% Willis. 
Japanese  ... se 7e 2.7 Hascbe. 
Amer. Negroes Me 4-1 1-4 Willis. 
Griguas sie so 13-3 — 
(Table 32.) 


In this particular, as in many others, unfortunately, the 
small number of Grigua vertebral columns allows of no specific 
conclusions, beyond the outstanding fact that the Grigua is here 
exceptionally variable. 
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A closer analysis of the numerical variation appears in the 
following table, calculated from. Willis, in which incomplete 
transitions in the Form of lumbo-sacral vertebrae are also taken 
into acsount :— 


Number of Vertebrae in Thoracico-Lumbar Column. 
Race: 

Both Sexes. 

16. 17 — 7e 17 - 18. Total. 
| 

% % % % so. 
Whites in America ... “95% N AES6 89-39 1-90 3-80 6392 
American Negroes ... 1-38 5-96 85-76 2-76 4-14 218 
Griguas Sa os — 6-7 73-4 6-7 18-3 15 

(Table 33.) 


Again the great variability in the Grigua is manifest. Dis- 
cussing variability in human spines, Todd has suggested that 
there is probably little difference between the West African Negro 
and the American Negro fundamentally, despite the admixture 
of blood in the latter. which he believes to be relatively small. 
In the analysis by Willis of the vertebral number and its varia- 
tions in white and black in America, there has been no attempt 
to differentiate between full blooded Negroes and hybrids; Willis 
finds there is less stability, numerically, in the Thoracico-Lumbar 
column in the Negro than in the white stock, and in view of 
the very marked variability we have found in the Grigua (and 
the known fact that experimental hybrids are more variable than 
the parent stocks) one is bound to wonder whether it is not just 
this inclusion of hybrid stock which has given wider variation 
in the totals Willis classes as “'Negro.” 


Rosenberg has drawn up a series reminiscent somewhat of 
the “Echelle des êtres” which found vogue with the French 
morphologists of the 17th and 18Sth centuries. In this series of 
Rosenberg some 22 possible types of human vertebral column 
are postulated—about half of these are hypothetical, the rest con- 
form to known human types. By means of numbers, the series 
expresses types of vertebral column in which the post-oervical 
vertebral number for the succeeding regions differs. According 
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to this plan, but neglecting the caudal region, we have drawn 
up the following table comparing figures for our Griguas with 
those given by Rosenberg for Netherlanders :— 


Vertebral Formula,. Percentage of Cases of each. 
Type Type. 
(Rosen- 
berg). @ Th. Is Sacr. Griguas (15). |Netherlanders. 
WE. DoE j 13 5 5 18-3%, 6% 
Tian. 7 13 4 --a5th|) 5 67% 3% 
lam bo- 
sacral. 
TId. 7 19 5 aé 26-6%, | 11%, 
AE dee 7 12 5 5 466% AA % 
Ta 7 je 4 -- a sth) .8. 6-7%, 4%), 
lam bo- 
sacral. 
(Table 34.) 


Noteworthy here is the relatively large number of Griguas 
in which 6 sacral segments were present—but that this is`not at 
all a rarity the following figures illustrate (further details are 
given later) :— 


Number of Sacral Segments. 
d. 6 
Europeans ... 35 28% 12:0% Radlauer. 
Japanese  ... h. iosIGE, 28.7%, Hasebe. 
Griguas (15) GO — 26-6 % 


(Table 85) 
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More outstanding still is the large percentage of Griguas 


having 13 rib-bearing vertebrae, as the following table 
emphasizes :— 
Number of Costal Vertebrae. 
13. 12. 
| Europeans ... 66% “5% Fischel. 
| Europeans ... ms SE, “9% Bardeen. 
Japanese  ... 6 1% jones Hasebe. 
Griguas (15) 20-0 % — 
(Table 36). 


Martin, in his Lehrbuch, says that a sex-difference in this 
respect exists, males tending to increase the vertebral and costal 
numbers, females to diminish these. Willis” analysis of some 
850 vertebral columns gives figures supporting this idea—but 
this author is himself unwilling to admit this conclusion without. 
further proof. 


When an increase in the number of vertebrae in the Thoracic 
region occurs, the total length of the presacral column is increased, 
and the proportion each region contributes is correspondingly 
altered; for instance in our Griguas :— 


10 Males with 2 Males with 
12 Th. Vert. 18 Th. Vert. 
(Averages). (Averages). 
Total of heights of Presacral 
Centra - 352 367 
Percentage ht. of Cerv. 13:6% 13-38% 
Sy '  mior 55-8 56-6 
”y ” Lumb. 30-7 30-1 
(Table 87.) 


Between the sexes too a difference is fairly constantly 
observed, the lumbar region in the female being relatively longer 
in relation to the rest of the spine than in the male :— 


Japanese 
Percentage Height of Europeans (Martin, in Griguas. 
Regions. (Aeby). Kaiser). 
Male. |Female. | Male. | Female. | 4 Male. 2 Female 
| @ervl 827 15:3 14-0 15-7 15-3 13-5 14% 
; 
Thoracic 53-4 52-9 53:8 53-4 56-5 55% 
Lumbar 31-3 83-1 80-5 31:3 30-0 31% | 


(Table 38) 


The most striking discrepancy here between the Grigua 
and the other examples given, is the relatively short cervical 
region in our material. If we compare figures calculated from” 
Thompson's paper with those for the Griguas (using normal skele- 
tons only) it will be seen that this feature is strongly suggestive 
of the Negrito :— 


Percentage Height of ED Eed ed Gorilla 
Regions. (Thompson). (Thompson). (Aeby). 
Cervical: 8—IZ 14% 13-6% 165 7e 19.8% 
Thoracic 56% 56- 1% 54.5%, 49-7%, 
Lumbar 30%, 30-3% 31-8 30-5 
(Table 39) N 


In this connection (failing dota for the Bantu) we may add 
that Todd and Pyle say it is ''guite invidious to claim ''any 
differences in vertebral height between White and Negro males, 
whether in total composite measurement or in cervical, thoracic, 
or lumbar height alone,” although the male of any race naturally 
has a somewhat longer vertebral column han the female. 

Following the dimensions of the vertebrae individually as 
we pass down the column we have drawn up the tables, and 
from these, the figures which illustrate the points far more 


clearly, and are referred to in Chapter 7. 


CHAPTER %. 


THE GRIOUA VERTEBRAL COLUMN, TAKEN 
AS A WHOLE. 


Fifteen skeletons were employed in this study: arthritic 
changes with ligamentous ossification and vertebral synostosis 
made accurate measurement of the individual vertebrae difficult 
in two instances (which we shall refer to again in the “'appendix””). 
In one, where this occurred in the. cervical region, a fairly 
accurate estimation of the dimensions was nevertheless arrived 
at; in the other case ankylosis of the 4th and sth Lumbar 
Vertebrae made anterior and posterior measurements of the 
centra, for use in the [umbar Index, too uncertain to utilise. 
This skeleton, and another in which most of the lumbar vertebral 
bodies were damaged to some extent, were therefore omitted in 
describing the L.umbar Region in Capter 8, so that only thirteen 
of the fifteen lumbar regions were actually used for comparison. 


We have based a classification of the fifteen vertebral 
columns upon the work of Rosenberg (see Ee 11), dividing our 
series into four HEUPE as follows :— 


Group 1. Normal Vertebral Columns of either sex. Here are 
included five male and two female columns. 


Group 2. (Columns of the normal vertebral number, in which a 


lumbo-sacral vertebra is present. Here we include one 
female column only. 


Group 3. Columns in which a super-numerary pre-sacral ver- 
tebra is present. 'Three coluamns, one male and two 
female, fall into this group—of the male, one exhibits 
a lumbo-sacral vertebra also, but is included in Group 
3 rather than put into a special group. 


Group 4. Columns of normal pre-sacral vertebral number in 
which six sacral segments are present. Four columns, 
ali male, fall into this group. 
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By trial we found that the average dimensions for all fifteen 
columns differed in no essential manner from the average taken 
for the seven normal columns of Group 1 alone, but Figs. A, B, 
C, and Tables 28, 29, 30, illustrating the average measurements 
as compared with those given by Thompson for European and 
Bush skeletons nevertheless shew the averages of the seven normal 
Grigua columns only. (The proportion of the total 1s columns 
which are actually numerically normal is indicated best in Fig. 
F, where percentages given by Willis for American Negroes and 
White are also shewn.) 


The Figures A, B, C, D and E shew better than any des- 
Cription how constantly the dimensions of the bodies of the 
vertebrae of the Grigua are intermediate between those of the 
larger European skeleton on the one hand, and the smalle- 
Bushman skeleton on the other. Yet in the depth and the trans- 
verse diameter of the cervical vertebrae the Grigua approaches 
the Bushman in size very closely—and it is noteworthy that in 
these very particulars the Bushman and the European are most 
widely divergent. Lower in the spine, in the Thoracic and Lumbar 
regions, the intermediate size of the Grigua Centra is well shewn, 
in fact here it is the European whom the Grigua parallels the 
more closely. When, however, we note the total volume of 
the centrum, the Grigua is seen (as shewn by Table 30 and Fig. 
D) to maintain throughout a vertebral body which is smaller 
than the fairly massive European centrum while definitely more 
 robust than the lightly built centrum of the Negrito stock. 


The actual shape the individual vertebra assumes in various 
planes is, on the other hand subject to far greater and far less 
constantly related variation than is the total mass of the centrum, 
as inspection of Table 29 clearly shews: shape, as we have 
mentioned elsewhere, is a result of a great many different 
influences and is one of the most imperfectly understood of the 
results of habit and heredity. It would seem that inheritance 
has given the Grigua a vertebra of a certain massiveness which 
we can readily interpret as a result of his ancestry; yet this same 
heredity has permitted the actual shape of this mass to vary con- 
siderably in the mould of circumstance, perhaps under the 
guidance of occupation, habit, individual traits, familial custems 
— environment in its widest conception. 
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Figs. K, L, illustrating the shape of the vertebral foramina, 
give a series of values for the Grigua which follow, on the whole, 
those for the European more closely than those for the Bushman 
—particularly in the cervical region. 'This figure fails, however, 
to express the actual dimensions of the neural canal (see 'Tables 
2 and 3) which in reality is considerably more capacious in the 
cervical region in the Grigua than in the European even, and 
therefore very much larger than in the Bushman—particularly 
was this noteworthy in the Atlas where the wide arch corresponds 
with the wide foramen magnum which Pittard has also remarked 
upon as a prominent feature of the Grigua skull. ln the lower 
thoracic and upper lumbar regions of the spine, the neural canal 
(housing in life the lumbar enlargement of the spinal cord) is 
once more of greater capacity than in the European—and the 
smaller column of the Bushman falls considerably short of. the 
European again in all dimensions of the neural canal of the 
vertebral column. lt is in its antero-posterior diameter that the 
Grigua neural arch tends to be larger than that of the European 
more constantly (as Fig. K shews). ln its transverse diameter 
the arch of the Grigua is on the whole rather smaller than that 
of the European (see Fig. L) although the total lumen is of 
greater area. 'That the arches of the vertebrae are throughout 
fairly constantly smaller in the Bushman than in either Grigua 
or European Table 30, and Figs. K and L demonstrate. 


CHAPTER 8. 


THE UMBAR REGION. 


One of the features which Cunningham stressed as being 
remarkable was the difference between the l|Lumbo-Vertebral 
Index in Europeans and in “lower races” of Man. Despite the 
fluctuations in form in the vertebral bodies in the lumbar region, 
as we pass down from the st to sth, the total General Lumbar 
Index shews that in the higher races of mankind the bones shew 
considerable adaptation to that lumbar ''lordosis”” which has long 
been emphasised as a human characteristic (though as a truly 
distinctive character of any group it is overrated—not only do 
the higher apes posess this curve, but so also do the majority 
of the lower apes—and even some of the other Mammalia shew 
traces of this). In the lower races of Man, however, although 
many of them have lumbar spines even more concave than the 
European, the curve is not 'stamped upon the bony vertebral 
column?” itself so clearly—and conseguently it is the inter- 
vertebral discs which play a great part in its devolopment and 
in doing so endow this part of the spine with a surprising degree 
of mobility and elasticity. 

In the apes the appended table from Cunningham shews 
that as a rule in Simiidae all the last s vertebrae favour kyphosis 
(backward convexity) rather than lordosis (forward convexity— 
the Cercopithecidae approach Man most nearly in this particular. 


os 
di ? : o 
8 s oi — 2 
i - F d ë RE 
d D, D E o es i s 
TE g s is o d 2 
E i- Ë 2 's 2 E 
di] O @ di se) E ë) jo 
ooreis ar Peka iis ii doos tosten oa 
Lumbar 111-7 | 117-1 | 118-9 | 108-8 | 120-6 | 107-8 | 108-8 | 119-7 
Index of 
5 Lower Vida || ties 9.7 MOZES |tOSEO || FO3EO Oase d His 
True 
Vertebrae. 105-1 | 116-1 | 111:-9 | 106-4 | 107-3 | 103-2 | 108-3 | 109-4 
L| 101-9 115-8 | 103-5 | 104-1 99.8 96.9 90-4 89-9 
General f 
Lumbar 108.1 | 117-5 | 112-9 | 107-1 | 108-5 | 103-7 | 102-4 | 10o-1 
Index. j 


(Table 40). 
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In the lumbar vertebrae the last vertebra in the Simiidae 
possesses proportions similar to that of the uppermost, i.e. it 
has a centrum broader posteriorly than anteriorly—in the 
Hominidae (and, it is interesting to note, also in the Cercopithe- 
cidae) there is much more rapid diminution in the relative pos- 
terior height of the centrum—so that the last Lumbar Vertebra 
has exactly the opposite character, i.e. is wedge-shaped with the 
base anteriorly. In many human skeletons, as we have said (and 
more particularly in Europeans and “higher races”') one or more 
vertebrae above the sth Lumbar share this character. Retention 
of the upper lumbar type in the lower vertebrae Duckworth 
regards as a Simian feature (but not a (Cercopithecid one). 
Ravenel shews that in the infant the anterior and posterior 
vertebral diameters are egual throughout the lumbar series—a 
plainly Simian feature. It appears that the more distinctly human 
features here supervene with the assumption by the infant of 
the erect posture later. 


Many of the lower human races have a General Lumbar 
Index over 100—in the Andaman is only 104, but in the 
A ustralian averages 107. ln the European the first Lumbar 
Vertebra is the only one in which the body is at all decidedly 
higher posteriorly than anteriorly—and in general one may say 
that (with the exceptions noted, Australians, Tasmanians, Bush, 
Grigua, etc.) the indices of the Lumbar Vertebrae tend to diminish 
regularly from above downwards. 


The low value of the General Lumbar Index in Europeans 
indicates, as we have previously remarked, a shape of the Lumbar 
vertebral bodies favourable to a curve convex in the forward 
direction. ln the ancient Roman-British type Winifred 'Trotter 
finds that usually only the first two Lumbar Vertebrae are shaped 
in a manner adverse to a forward lumbar convexsity—in the 
modern Europeans the same is true, and also in the Japanese. 
In the Bush and also in the Grigua, as Tables 9 and 1o shew, 
the. first 3 Lumbar Vertebrae were adversely shaped for the 
Lumbar curve (this is true of Thompson and Maclver's Thebaid 
races also and of others—while in the Senoi, Negro and Austra- 
lian even the 4th Lumbar Vertebra shews this feature; 4 out of 
13 of the Grigua luambar columns also shewed this more primitive 
type.) 


Bush, Grigua. Negro, Trish, English, 
Martin. Cunningham. | Cunningham. | Cunningham. 


JM. |eE: 4M., 2E. aM (aE 2lM (2262 ME 


Lumb. 
Indices. 
L. 1. | 98-7 J104-3 J108-0 J106-3 J114-9 J110-4 |106-9 H102-6 J109-5 H1O1-8 
2. J101-1 110-1 1138-5 1O0O0-1 J119-5 108-5 J109-0 | 98-1 |104-3 1-0 
3. |106-4 (102-9 106-1 | 94-8 J106-3 104-8 | 97-7 | 95-0 HO1-7 103-7 
4. |104-6 | 96-7 | 98-5 | 88-5 103-4 J108-8 | 95-0 | 91-8 | 94.8 | 87-2 
5 96-6 | 80-5 | 88-4 | 81-0 | 94-1 | 86-9 | 89-4 | 81-2 | 80-2 | 76-0 
Gen. 
Lumb -J101:-5 | 98-9 103-9 | 93-7 106-0 J103-4 | 96-9 | 93-5 | 97-7 | 96-0 
Tee.) 
(Table 41). 
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i | 
Lumbar Ee di 103 107-6 113-5 J106-5 119-8 J115-9 10-3 114 
Indices. 
DI 106-92 109-1 J111-3 09-6 J113 113-5 J105-9 108-7 
3. 103-3 109-2 J105-9 | 98-3 113-6 109-3 | 99.1 | 97-3 
4. 98-8 | 95-9 j105-1 | 95-4 J103-9 108-3 | 93-6 | 97 
Gy. 85-9 | 86-8 | 92 81-6 | 90-4 | 91-3 | 84 87-5 
General Lumbar 
Tndes ? ..| 99-8 100-5 I105-4 | 96-9 J107-8 J107-3 |.98-6 '| 99-7 


(Table 42.) 


A comparison of the indices for the individual vertebrae 
(Table 42) illustrates these features and is striking; in the 
European the rst Lumbar Vertebra is the only member of the 
series with an index shewing a decided preponderance of the 
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posterior height of the centrum—the and vertebra is more nearly 
neutral—the rest favour a lordosis. 'The Bushman shews an 
even greater relative posterior height (higher index) in the 2nd 
Lumbar Vertebra than in the rst—so also does the Grigua—and 
although several other native races shew higher General Indices, 
these two are peculiar here—all the indices in the Grigua tend, 
however, to be higher than in the European. If the Bantu is 
at all representative of the Negro here, comparison of Grigua, 
European, Bush and Negro throws light on the possible reason 
for the position our Grigua occupies. 


Cunningham also pointed out that in the Australian and 
Tasmanian the similarity in index for the ist and 2nd Lumbar 
Vertebrae was a feature resembling the Anthropoid apes but 
not most other human races—here the Bush shews some tendency 
to approach the Anthropoid also, but less marked; the Grigua 
is similar. Between the Anthropoids and the Europeans there 
is a wide gap—yet so far as the General L.umbar Index is con- 
cerned the Gorilla and the Gibbon do not widely differ from 
the Australian and 'Tasmanian. 'The sth Lumbar shews in all 
the Anthropoids an index above 100, differing here very widely 
from that of man; but this low index for Lumbar s is not an 
exclusively human characteristic—in some of the lower Primates 
this *s seen too—in fact the individual Lumbar Indices throughout 
in Semnopithecus, e.g. are very closely comparable with those 
in the Bush and also our Grigua. 


Moreover human skeletons are found in which the index of 
the sth Lumbar Vertebra rises above 100; 'Turner comments 
on this in a Hindoo and a Sikh; one of our Griguas shews it too 
—but so many isolated skeletons of other races have now been 


found with this anomaly that it can no longer be regarded as 
a rarity. 


Aecby, probably guite correctly ascribed the low index of 
the sth Lumbar Vertebra to tilting of the pelvis—in other words, 
it is affected chiefly by the lower surfacce of this vertebra and 
is not concerned particularly in the general lumbar curvature; 
this is seen in the tilting of the pelvis in Macacus, Cynocephalus 
and Papio—and the low index for the last Lumbar Vertebra 
corresponding. 
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The General Index is in European races only very rarely 
found above the standard of 100—(Cunningham found this in 6 
of 76 lumbar spines examined. On the other hand the same 
worker found in lower races of Man that only in 7 out of 56 
spines did the General |Lumbar Index fall below 100—and of 
these exceptions to the general rule 6 were in females and only 
1 male (this too was 99, barely below). lt is noteworthy that 
6 of the 13 Grigua spines had a General Lumbar Index of over 
100, and 7 an Index below this standard—none of the four females 
fell in to the former group, all into the latter. If we disregard 
numerical anomalies and other abnormalities and average the 
General Lumbar Index for the thirteen Grigua skeletons is 100.3. 


CHAPTER 0. 


THE SACRUM. 


The sacrum has always been the object of considerable 
attention in Anthropological studies, more particularly since the 
classical work of Paterson. Partly this is because the sacra are 
often fairly well preserved in disinterred skeletons, and partly 
because the sacrum in itself shows variation of particular 
interest. 


A thoughtful review of some Bush and Bantu sacra has 
recently appeared by Gillman, but the data are not suitable for 
use for comparison here and have therefore not been incorporated. 
lt is of some theoretical interest to refer here to Rosenberg's 
theory that the llium migrates cranially during foetal life; 
whether this is true or not, we know that by the 6th week of 
intra-uterine life the pelvis attaches itself to the sacrum and after 
that time no shifting takes place. 


As regards variation in the number of segments comprising 
the sacrum, Le Double gives the following figures for 1,528 
SAGA — 


Sacra with four segments  ... ooG oop di. 212% 


Sacra with more than 5 segments ... hoe kon ke A 


| 


Ernest Warren, writing on the Neguada Race of early 
Egypt, found in 264 sacra the following, to which Emmons' 
figures for 207 European sacra are added :— 


Warren. Emmons. 
Sacra with 4 segments  ... Hi ii Ry 2:65% 145% 
Sacra with 5 segments, the first oe EE 
fectly assimilated s6 : : 2-27 “oa 
Sacra with 6 segments  ... sd si od 6-06 15-46 
sacra with imperfectly assimilated sixth segment 6-06 48 


(Table 43) 
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In Warren's work there were nearly twice as many female 
sacra as there were male among those shewing abnormalities in 
numerical constitution—and in Wetzel's work, although male 
and female sacra shared egually in abnormal features, there were 
5 times as many male sacra with s segments as there were female. 
We found no similar partition of the sexes in the Griguas studied. 


Wietzel, studying the sacra of aboriginal Australians finds 


the percentage given below, to which we append figures for the 
Griguas :— 


Australian. 22. Grigua. 14. 
Sacra with 4 segments Hot — — — —— 
Sacra with 5 segments SAD 54-5%, Fem. 2 64.3% Fem. 4 
j Male 2 Male 6 
Sacra with 5 segments and a 
lumbo sacral vertebra show- 
ing assimilatory tendency ... (8:12 Fem. 3 7e dio Male 
Male 1 
A | 
Sacra with 6 true segments ... 9-15%. | Male 2 21 25% Male 3 
Sacra in which a sixth segment 
is obviously the fused first 
coccygeal  ... , 18:25% | Eem. 2 doek 
Male 2 Male 1 
(Table 44). 


Comparative data are not available of abnormal sacra in 
Bush or Bantu, so we will confine ourselves to the normal sacrum 
of the Grigua in making genetic comparisons. 


As regards sex, we must differ with the dictum that the 
female sacrum of any group is always wider than the male. 
Wetzel found just as wide male as female sacra among his 
A ustralians; and Warren, too, concluded that the ''sacrum was 
found to be guite useless” in respect of determination of sex. 
The Innominate Bone is the safest guide. Nevertheless it is 
true that in general the breadth of the sacrum tends to be greater 
in the female; (in our Griguas the broadest individual sacrum 
was in fact among the females) but the relation of breadth to 
length is less irregular in the male. 'The sacral curvature is, 
on the whole, slightly deeper in males than females, and shows 
a greater tendency to flatness in the upper parts (Warren found 
great curvature in male sacra, while some female were practically 
flat). 
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The oldest and commonest way of expressing the propor- 
tions of the sacrum is by means of the linear length and the 
maximum breadth and the index derived from these :— 


Max. Length. Mximum Br. | Br. z 100/L. 
No 
Male. |Female | Male. Female | Male. | Female 
Bush (Shrubsall) 4 95-37 90 96-6 
, 4 89-75 95-5 106-3 
Hottentot (Fritsch) 2 J100 75 75 
1 95 81 85:3 
Grigua 5 |105-3 94-4 86:2 
2 106 104 98.3 
Bantu (Fritsch) 7402 93 99.8 
1 86 92 107 
European (Verneau) 105 118 1124 
101 116 114-8 
(Table 45). 


These measurements take no account whatever of the 
curvature of the sacrum and for this reason Cunningham and 
others suggested various procedures. Some methods we have 
mentioned in the section on technigue: as, however, it is rare 
to find all these metods applied by any one observer, we have 
to make comparative studies suit the data available. 


Bush. Grigua. Zulu. European. 
Thompson, 3 Benassi 8 Radlauer. 
Br. X 100 
——— 99-8 87:5 94-6 69-6 
Tape L. 
Curve D X 100 
——— 15-7 15-1 17:22 20-87 
Tape L. 
Call. L. 100 : 
SEE EE 96-15 95.5 90-85 86-5 
Tape L. 
(Radlauer) 
Tape T. 100 
EE EE 104-7 104-7 110-0 115-6 
@ali! TH. 
(Wetzel). i 


(Table 46.) 


43 


These various indices convey the proportions of the sacrum 
in different ways, and it will be seen that the Griguas give figures 
approximating to those of the Bush very closely in some respects; 
yet the actual size of the sacrum is considerably above that of 
the Bushman specimens and approaches far more closely the 
average size met in Europeans and Bantu. 


The actual depth of the sacral arch in the sagittal plane is 
here indicated :— 


Bush. Grigua. Zulu. European. | Australian. 
Thompson. 5 Benassi. Martin. Wetzel. 
Depth at Maximum 
@urvaiture N... 16-16 16-9 18-3 95 19 
(Table 47.) 


In depth of sacral curve the Gorilla and Orang among 
A nthropomorphs approach most closely to man (with average 
figures of 10.4 m.m. and 10.6 m.m.); in the Chimpanzee the 
curvature is less and in Hylobates scarcely exists. ln man, 
although curvature is present early in foetal life (at about the 
3rd month) it is not fully developed till the infant assumes the 
erect posture: yet the actual curve depth does not necessarily 
carry weight apart from its relation to other dimensions of the 
sacrum. 'The depth is, for example, apt to be very low (13 or 
14 m.m.—Martin) in many Negroes, yet this does not of itself 
place them lower than the Australian or the Bushman in the 
scale. 


In an attempt to discern any differences in the sacral portion 
of the vertebral column corresponding with the variations in the 
presacral vertebrae, we have grouped our sacra as follows (namely 
the same grouping as for the rest of the vertebral column) :— 


Group 1. Sacra of five segments belonging to normal columns 
of either sex. 


Group 2. Sacra belonging to columns with lumbo-sacral ver- 
tebrae. 


Group 3. Sacra belonging to columns with a supernumerary 
pre-sacral vertebra. 


m 


Group 4. Sacra with 6 segments belonging to columns other- 
wise normal. 


This classification finds justification in the fact that the 
sacrum is indeed part of the vertebral column, though a 
particularly specialised portion—specialised for stability; even 
as the axis and atlas are specialised in the opposite direction 
for mobility. Moreover the sacra in each of these groups shew 
definite peculiarities. 


GROUP 1. SACRA. 


In general, we have shewn therefore that the shallowness 
of the sacrum in the Grigua is the feature in which it approaches 
the Bushman most nearly, and therein departs most from 
European and Bantu types. Both the length and the breadth of 
the sacrum conform more closely to the dimensions in European 
and Bantu—in these respects, incidentally, the Grigua female 
approaches these higher races more closely than the male. Yet 
it is chiefly in size that the Grigua sacrum is reminiscent, more 
particularly, of that of the Bantu—in proportions, the Bushman 
is often recalled by the various Indices found for the Grigua, 
but never exactly imitated. 


GROUP 2. SACRA. 


Wetzel found that in Australian sacra of s segments associated 
with a Lumba-sacral vertebra, the length of the sacrum is shorter 
than in the normal and the curve is greater. 'The same features 
were marked in our material also. 


Tape L x 100 |Curve D x 100 
Calliper |Tapé L. |Curve D 
L. Call. L. Tape I. 
Normal Austral. 115 di 94 106-1 19-7 
Sacrum 
n 105-3 110-3 16-9 103-9 16-9 
Sacrum JAustral. | 84 93 AN DERE GES 95-8 
associated 
with L.—S. | Grig. 88 101 21 114-7 20-7 
Vert. 1 Male. 


(Table 48.) 


GROUP 3. SACRA. 


Very similar deviations from the normal sacral proportions 
were, however, found to characterise the sacral segments of spines 
with 25 pre-sacral vertebrae, marking them clearly and constantly 
from normal specimens; in both females and males was this true. 


l 


Tape L.|CurveD 
Calli- Br x100) x 100 | x 100 
Sex. | per L. |Tape L.Curve D|Breadth 


tape Gan MH Mape 


Sacra asso- 
ciated with | 2 d 81-5 93.5 DI 85-5 91-5 114-6 99-5 
25 presacral 
vertebrae 1 9 86 93 16 84 90-3 | 110-4 je 
Normal 3 & 1053 | (10-3 16-9 94-4 85.8 | 103-9 15-3 
Sacra 
9 9 106-0 | 109-0 13 104 91-0 | 102-8 19-0 


(Table 49.) 


The sacra of the abnormal series are thus shorter and 
narrower, but relatively much deeper than the normal. 'That 
increase in the vertebral number is a primitive feature the 
character of the accompanying sacrum here does not in any way 
Support. 


GROUP 4. SACRA. 


On the other hand, sacra of 6 segments shewed particular 
abnormality in the relative flatness of the curve (as shewn by 
the absolute maximal depth) and also in some reduction in 
breadth. If one separates the sacra in which the 6th segment is 
an obviously fused 1st Candal vertebra from those in which there 
are 6 true sacral vertebrae, it will be seen that a considable 
difference exists between these two types—paralleled again in 
Wetzel's Australian series :— 


The differences here are not so great as in the Australian— 
but nevertheless between the normal and the two abnormal series 


there is a very distinct discrepancy :— 


| Br X 100 Tape E. 100 
11 Call. L. 
| 6 True Sacral Scgments. | Australian 2 73-0 108 
Grigua 3 80-4 1038-2 
6Gth Sacral Segment—a | Australian 4 104 114 
fused first coccygeal. Grigua 1 102-2 107-6 
(Table 50.) 


Although fusion of a true 6th segment into the sacrum is 
reminiscent of what is normal in some Anthropoids, the Six- 
segmental Orang sacrum differs just as widely from the Six- 
segmented sacrum of the Australian and the Grigua, as it does 
from the normal sacra of five vertebrae in these races. 


thus scarcely be considered as an anthropoid trait. 


ape Curve D 
Br. x 100 x 100 x 100 
Sacra. Call. Tape |Curve |Sacral 
IE; T. D Bi rape TH. Cal. 1. | Tape L. 
6 True Sacral 
Segments ... |109 112-6 | 13-6 | 88 78-9 108-2 12-0 
| Fused 1st 
Coccygeal | 91 98 14 93 94.9 107-6 14-2 
Normal (five 
Males 105-8 J110-3 | 16-9 | 94.4 | 85-8 103-9 15-3 
(Table 51.) 
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(CHAPTER IO. 
CONGEIUSIONS: 


At the outset we must insist that conclusions which will 
stand the test of time are not to be relied upon from as small 
an accumulation of data as that which we have been able to collect. 
Yet some, at least, of our results seem to fit so closely into the 
pattern the Grigua as a whole presents to us, that it is justifiable 
to accept them until future work endorses or disproves them. 


In general, he first impression one gains from a survey of 
the evidence here presented is the remarkably uniform way in 
which, as regards the vertebral column at least, the Grigua finds 
a place intermediate between the Negrito stock on the one hand 
and the European and Bantu on the other. 'This in itself might 
of course apply to `material other than Grigua, compared with 
smaller and larger skeletons other than those of Bush or 
European; but the itermediate position of the Grigua is con- 
solidated further by the fact that-where exceptions appear putting 
the rule to proof, reference to one or other of the stocks which 
we have on historical evidence accepted as parental will afford 
an explanation. It is this general similarity, this ''bird's-eye 
view?” of the Grigua vertebral column which is perhaps more 
striking than detailed examination can be. 


Detail corroborates, however, in very many instances also 
the conclusion we adopt, namely that anthropometrical data here 
are entirely in accord with the historical facts of the bastard 
origin of the Griguas. Every step in the diagrams (A, B, C, D, 
E, K, L) is illustrative of the detailed scrutiny the contention 
will bear—and it would indeed be surprising if there were not 
some features in which the Grigua asserts an individuality, 
marking him off as a living and active result of varving 
allelomorphic characters rather than as a colourless and immutable 
neutral blend. 
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Many features in the Lumbar Region, for instance, are 
suggestive of the lower races of Man rather than the European 
—but neither Bush or Negro Lumbar Region is exactly paralleled 
by those of the Grigua here measured. 


The very large foramen magnum and the large neutral canal 
in the vertebrae (particularly so in the antero-posterior measure- 
ment), is noteworthy, especially at the sites of lumbar and 
cervical enlargement of the spinal cord. 


The shallow sacrum of the Grigua marks it off clearly from 
Bantu and European and is reminiscent of the Bush sacrum; the 
general proportions of the Grigua sacrum coroborate this. Yet 
in actual size (as distinct from shape) the Grigua sacrum approxi- 
mates much more closely to European and Bantu specimens. 


Another trait which suggests Negrito blood is the relatively 
short cervical region of the Grigua. 


These detailed peculiarities serve to emphasise rather than 
to contradict our general conclusion—namely that in the vertebral 
column we find evidence that the Grigua is a product of bastardi- 
zation intermediate in character to the known parental stocks, 
shewing on the whole considerable uniformity, yet exhibiting 
signs of recent admixture in such features as numerical segmental 
instability, and signs also of developing ''racial” hallmarks of 
his own which it is probable are a result of environmental 
influence rather than of heredity alone. 
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Fig. A. 


Antero-posterior Length of the Vertebral Body. 
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CHAPTER II. 
REFERENCES. 


We append a list of the publications consulted in connection 
with this investigation. We have arranged these as follows :— 


1. As far as possible we have adhered to the abbreviations 
adopted in the List of Serial Publications compiled by 
Mr. A. C. G. Lloyd of the South African Public Library, 
Cape Town. 


2. Ouoting periodicals we have adopted the following order: 


(a) Author—Title of paper. 
(b) Name of Periodical. 


(c) Volume, number, year, page. 


3. Books are referred to in capital type to distinguish them 
from serials. 


This is a fitting place to express appreciation for the assist- 
ance given us by Mr. Lloyd of the S.A. Public Library; Prof. 
Jolly, President of the Royal Society of South Africa and Dr. 
Gill of the S.A. Museum, in permitting access to works under 
their care; and also to Prof. De Villiers of the University of 
Stellenbosch, and Prof. Drennan of the University of Cape Town. 
Finally, the work would never have been commenced at all but 
for the assistance originally given by the Government Research 
Grant Board in 1919, for which we wish to record our full 
appreciation. 
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APPENDIX. 


The older and better known differentiation of forms in which 
the arthritic or rheumatoid syndrome may affect the spine depends 
upon the emphasis given to it by the studies of Von Bechterew, 
Srimpell and Pierre Marie. Two chief types of spondylitis have 
been described by these writers :— 


I. 'The first bears the name of Von Bechterew, and 
according to this author begins as a meningitis causing 
compression of the nerve-roots and loss of function of 
the paravertebral muscles, and later secondary bony and 
ligamentous changes. 


IT. 'The second is the Spondylitis Rhizoméligue of Pierre 
Marie—characterised by extension of an atrophic patho- 
logical process from hips, shoulders, ets., to the spine, 
as a progressive atrophic spondylitis. 


The above classification has never been entirely satisfactory, 
and perhaps the most easily applicable of many attempts to 
improve upon it is the classification used by Knaggs, who sees 
no reason for regarding the spondylitides as representing any- 
thing more than an extension to the vertebral column of a 
generalised atrophic of hypertrophic arthritis. Knaggs' classifi- 
cation is as follows :— 


(1) Spondylitis Ossificans Ligamentosa: an outstandingly 
atrophic process. In this group there is a more or less 
generalised ossification of the vertebral ligaments, par- 
ticularly anterior to the bodies often associated with 
rarefaction of the bodies themselves and constituting part 
of the process characterised as atrophic arthritis. 


(2) Spondylitis Muscularis, which depends aetiologically 
upon impaired muscular power and gives rise chiefly 
to an upper 'Thoracic curvature, with atrophy of the 
intervertebral discs and usually no evidence of an 
infective origin. 


04 


(3) Spondylitis Osteoarthritica, a hypertrophic type essen- 
tially in which there is marked development of marginal 
osteophytes and disintegration and removal of articular 
cartilage. (The eburnation characterising this condi- 
tion elsewhere in the body is not seen in the vertebral 
bodies owing to the relatively slight movement at the 
vertebral joints). When ankylosis occurs it is usually 
due to interlocking and final coalescence of marginal 
osteophytes. 


Notes on some pathological features found in the Grigua 
spines here described :— 


No. 7 shewed bony ankylosis of the Cervical Vertebrae. 'The 
spine was that of an aged individual and changes of Osteo- 
arthritic type were to be discerned in the ankylosed vertebrae as 
well as in other segments of the column: the development of 
marginal osteophytes was in fact present in most of the joints 
of the body in some degree. Fusion of vertebral joints is, how- 
ever, unusual in Spondylitis Osteoarthritica and is probably due 
to immobility and pressure. 


No. 8 shewed true ligamentous ossification of the Lumbar 
vertebrae of the typical variety; this is a clear specimen of a 
case of Spondylitis Ossificans Ligamentosa. 


Nos. 14 and 1; shewed Lumbo-Sacral vertebrae. As this 
condition has of late been cited as a cause, not merely an accom- 
paniment, of back-ache by certain Orthopaedic writers, it should 
perhaps be mentioned here under ''pathological features.” Per- 
sonally we cannot regard it as such—rather is it a relic of inccm- 
plete embryogeny, perhaps mare susceptible to pathologica. pro- 
cesses than more normally developed spinal segments. 


(Note: The tables contaimmg the detailed individual 
measurements of each of the spimes investigated, have been 


omitled from this publication im order to mimnimise the cost 


of primting.) 
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TYPES OF VERTEBRAL COLUMN. 


TaBrE 11. 
2 |S 
| Number of Vertebrae. | 8 .| 8. . 
29 98 Class in 
E Ga | Peculiarities. | Rosenberg's | Sex. 
Es 'E d Pn 2 Formula. 
Me ES oes 
s E g BU EE 
2 E 5 le o 
O E HI oz Fi 
4 12 5 6 24 30 se TId. d 
5 13 5 5 25 30 — TE. 9 
6 7 EED ss 5 [94-2 —— dd z 
Fusion of 
7 7 13 5 S 25 30 C2, 3,4 TE) d 
Fusion of 
8 7 19 5 6 4 30 Pd TId. d 
10 7 12 5 5 4 99 —— TT. 9 
Ie; ep 2 de 
Ji 7 15 5 5 4 29 5 damaged TT d 
19 7 (2 5 5 4 29 — IE, d 
13 7 12 5 5 24 29 — EIE, d 
Tumbo- 
14 7 12 5 2 24 29 sacral. TITa. 9 
16 7 12 5 6 4 30 — TId. d 
Lumbo- 
17 7 13 5 5 95 30 sacral. nIal d 
ET) 7 12 5 6 4 30 ee Tidd]. d 
19 7 12 5 5 94 29 — To, d 
20 7 12 5 5 94 99 — TIT. 9 


VERTEBRAL FORAMEN. 
| EABEEE TA ANTERO-POSTERIOR LENGTH. 
GRoUP IT. GRouUP ITI. | GRoUP IV. Average 
Males. Females. ifayg. 19 
6 id 2 ts OP 0. 20. BA ed 7. 4, 8, 16, 1S Mixed. 
Cervical: 
1 BY9-d 29.5 33.7 30:5 31-6 
2 20-6 19 91-3 19-5 20-9 
3 16-0 15 17-3 14-5 157 
4 15-0 14 16-7 14-3 14-9 
5 15-9 14 16 14-5 14-9 
6 15-4 13 16 15-3 15 
7 15:2 13-5 16 15:3 sed 
Thoracic: 
1 15-6 jies) 15-3 15-5 15:3 
D 15-4 13-5 15-3 15-5 15:3 
3 15-6 14-5 15-3 15 15-8 
4 15-6 14 15 14-8 15-1 
5 15-6 14 15 15:5 15-3 
6 15-4 14 14-7 14-3 14-8 
7 15-8 13-5 14-7 14-8 15-0 
8 16-0 13 14-7 14-8 ies 
9 15-8 13 14-3 14-3 14-7 
10 15-8 18-5 14-7 15-8 sos 
1 17e 14-5 14-7 15-8 15-9 
18% 18-0 15 jis 16-8 16-7 
13 — — 16 — oe 
Lumbar 
1 17-4 15-5 16 16-8 16-8 
9 16-6 16 15:7 15-3 16-1 
3 16-0 oes 16 15-3 15-9 
4 17-0 15 16 16 16-3 
5 17-0 16:5 le s7 16-5 16-4 
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VERTEBRAL FORAMEN: 


TABLE 13. TRANSVERSE BREADTH. 
GRouUP I. GRouUP III. | GRoup TV. Average 
Males. Females. for 15 
6 12 15 io] TOE2O- 7, HG. 4 816 dia Mixed 
Cervical: 
1 97 25:5 25 96-5 96-5 
2 24.8 29 Reg 99:5 23.3 
3 92-8 20-5 99-7 99 99.3 
4 93-8 91:5 237 93 2ak9 
5 DA -4 29 94 93-8 23-9 
6 24-6 99 94 94-3 94-1 
7 93-8 91-5 98.7 99-5 93-1 
Thoracic: 
1 20-6 18-5 91:7 20-3 90-3 
2 17-8 15-5 19 17-8 17-7 
3 17-9 15 18 16-3 16-7 
4 16-4 14 173 15-8 16 
5 16-2 13-5 16-7 16 15-8 
NG 16-9 13 16-3 15-8 15-6 
7 16-9 12-5 16-3 15-8 15-5 
8 16 13 16-7 16 Ike ol 
9 16-9 14 17 16 16 
10 16 14 16-7 16-5 16 
it 17-4 15:5 16-3 17 16:7 
EP 19-8 18:5 17s3 19 18-8 
13 -— — 19-3 Ee Es 
Lumbar 
1 99 19-5 20-3 20-3 20-7 
2 as 20 21 20-5 iteil 
3 99 91 Did 7 20-8 21:6 
4 99-4 91-5 99 22:8 99-1 
5 93-8 99 30-3 94-5 98.5 


VERTEBRAIL BODIES: 


TABLE 14. ANTERO-POSTERIOR LENGTH. 
GRoUP IT. GRouP III. | GRouP IV. Average 
Males. Females. for 15 
6, 11. 12. 1a. 19 10: 20: Vis dle 4, 8, 16, 18 Mixed. 
Cervical: 
1 ie el sa se as 
9. — se ees ss EE 
3 14-4 14-5 13 14.8 14-2 
4 14-3 18-5 14-6 14-3 14 
5 14-0 13-0 15-3 18:3 13:9 
6 14-0 18:5 14-6 13-5 14-3 
7 14-6 14-5 15 13:5 14-4 
Thoracic: 
1 15-4 15-0 15-6 14-5 14-9 
2 16-4 15-5 16-3 15 18:7 
3 17-4 16:5 18-3 16-8 oge 
4 19-0 18-0 19-6 18-5 18:8 
5 20-8 19-5 20-6 19 1979 
6 21-6 20-0 29 20-3 21-0 
7 22-6 216 29-6 21:5 22-6 
s 8 93-6 22-5 23-3 22:5 93-1 
9 24-0 23-0 24 23 93-5 
10 24-0 98:5 24 93.8 23-9 
' 1 24-0 28:5 24 2246 28:5 
12 24-6 He) 21:9 93-8 24-0 
13 — — 24 — — 
Lumbar: 
1 25-6 93-5 25:6 24-5 24.9 
2 26-0 25-0 27-6 25-3 25:7 
3 27:6 Joel 28-3 27:5 sup/eh 
d 29-3 26-5 29 28-3 98-3 
5 PoT6 | e) 29-3 29-8 29-1 
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VERTEBRAL BODIES: 


TABLE 15. 'TRANSVERSE BREADTH. 
Il 
GRoUP I. GRouUP TJI. | GRoup TV. Average 
Males. Females. for ds 
GE PAS. 19 ELOTSO 7E 4, 8, 16, 18 Mixed. 
Cervical: | 
1 ER Se Pe 4 ete EE 
2. me si ei Pad 5 si 
3 20-4 18-5 19 90-6 19-8 
| d 90-3 19 2 21 90-4 
5 20-6 19-5 91-3 90-6 20-6 
6 99-4 21 95-3 91 2943 
7 95-3 94 95 23-6 94-7 
Thoracic: 
1 98-4 93.5 28 27 DElels 
92 97-8 94 26-3 95-6 96-4 
3 94-6 91-5 94-3 As) 93-9 
4 93-6 91 23 91-6 99.7 
5 93.8 91-5 93-6 2) 29.9 
6 93-4 9126 94-6 VEE) 93.8 
7 94.8 99:5 257 93-6 24-5 
8 96-6 93-5 96-3 95-6 26-0 
9 97-0 95 28-6 95-3 96-7 
10 99.8 25:5 29 2723 97-8 
| 11 39-4 99.5 31:6 30-6 31:5 
1E 34-0 89-5 34-3 39-6 33-4 
13 — — 34-3 — — 
Lumbar: 
1 33.8 33-5 33 39-3 33.3 
2 35-6 34-5 85.3 34 34-9 
3 38-6 36-5 37-6 36 dia 
4 40-8 38-5 38-6 39 | 39-5 
5 44-6 38:5 43-3 49 49.8 
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VERTEBRATL BODIES: 


TABEE 16. VERTICAL DEPTH. 
GRoUP 1. GROUP HI. | GRoup TV. A verage 
Males. Females. for. 15 
@ Il 1, ve), ve. MG, DO. N ZA MA 4 8 16, ie Mixed. 
Cervical : 
1 Ee EP si) EE oe 
9 se ET sn ET ss 
3 10 9 10-8 10 10 
4 9-8 9 9.7 9-5 9-6 
5 9.4 9 8.3 9.3 9-1 
6 9-8 8:5 9-0 9-5 9.3 
7 10-9 10-5 10-3 10:5 10:7 
Thoracic: 
1 14 iss 2a 13-3 18-1 
2 15-4 13-5 13-3 15 14-5 
3 15-6 14 13-3 lis 14-6 
4 16-0 13-5 14 14-8 14-7 
5) 17-9 14-5 14-3 15 158 
6 1e 15-5 14-3 15-3 jo 
jas 16 15-3 16-3 16-9 
8 17-8 16 16 17-8 17-0 
9 18-4 17 16 175 17:8 
10 18-8 1 16-7 18-8 18-0 
1 20-2 18-5 17-83 19 18-9 
18 91:6 19-5 18-7 90-8 90-83 
13 — — 91-0 — — 
1 uimbar 
1 99-8 90-5 217 99:5 91-9 
9 99-8 leg 29 Di5 99-1 
3 99-4 yy 90-7 91-8 lo! 
d 91-4 99-5 20-7 20:5 20-9 
5 20-0 21:6 ) 91-3 19-3 90-1 


LENGTH-BREADTH INDEX OF FORAMINA' 
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VERTEBRAE: 


INDICES OF VERTEBRAL BODIES. 


TABLES 17 AND 18. 
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VERTEBRAL BODIES: 


MEASUREMENTS OF LUMBAR BODIES. 


TABLES 9 AND 10. 


LUMBAR INDICES. 
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MEASUREMENTS AND INDICES. 


TABLE 19. 
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COMPARATIVE DATA: 


TABLE 99. THE VERTEBRAL BODIES 
Grigna. Bushman. European. 
| 
) o ) 
E E E 
is 'E is 
o o o 
s P 7 
— “A dn 
TE N N RR OAR AE. 
"eel El! 2 el elElel d lie] 2 
N | Al RA Pl bl P & Pl hal P je 
| Vertebrae : 
Cervical— 
9 2 ' 
3 70 od et 2245 GN 62 aal 1792) 73 62 A70 8954 
4 70 704 aa 2E 4 AM 1a) GIS da 3606 
5 6e || Gal ds 2526 77 ai as 2010/67 sa ar A452 
6 68 || 62 | d2 | 2884 7a | 50 | 38 | 2520) 67 | 58 | a8 | 5295 
77 | oa || d4 4050) 77 || 46 | a6 | 2886) 69 | 51 | a4 | 5508 
! 
Thoracic— | 
1 7 | s7 s0 saoaf as oe) Aa a726) aal 57 | oof 6531 
2 Sy 60 | 53 | 6190) 79 | 58 | 46 | 4086) 82 | 65 | 53 | 6836 
3 sol 7a 64 M61zo el “0 ME dia s4 67 7526 
4 89 |. 84 | 68 | 6247) 79 | 78 | 62 | 4504) 81 | 92 | 74 | 8398 
5 gs Med 0 4a ie Ma7 OT da9e 7 oa N 72 9253 
6 a@ || 9 | 72 | 779] mad 90 70 | 5500) 77.97 | 70 |E00 
7 je | 90 es 9097 zal es 69 6089 7e As 72. 14210 
8 7A | 90 | 67 10250] 71 | 99 | 69 | 6692) 70 |101 | 64 (15050 
9 76 | 88 | 68 11260] 72 |.94 | 68 | 7195) 65 | 97 | 64 J16560 
10 75 | 8a | 65 12360) 71 | 9%) 67 | 7661) 70 | 9% | 65 17320 
11 81 75 | 62 14630] 73 | 90 | 65 | 86%) 71 | 83 | 60 19100 
19 88 | 71 | 62 16890] 81 | 80 | 65 | 9981) 78 | 81 | 63 (23590 
Lumbar— 
j! 88 | 74 | 65 18530] 85 |110 | 67 10880) 84 | 77 | 65 [25990 
9 87 | 73 | 65 20910] 89 |112 | 67 12820) 78 | 76 | 59 |24910 
3 81 71 | 59 |22890| 87 |115 | 67 J14700! 78 | 78 | 60 (27890 
4 gs! GO 55 24649 s0 123 60 17510) 7a 76 56 29120 
5 73 | 66 | 49 25830] 75 |135 | 59 16730) 72 | 75 | 49 30290 
i j 


COMPARATIVE DATA: 


TABLE 98. THE VERTEBRAL BODIES, 
iE; ee 18) 
Antero-Posterior 'Transverse Anterior Vertical 
Diameter. Diameter. Depth. 
- ed d s ev o& |s 
EE EE Ai 
EE je] d je d is 
RE N ES EN 
Vertebrae : 
Cervical— 
9 as 
3 14-319-25 15-1) — M9-919-5 23:8 — 10 7-5 NI —— 
4 14 11-5 14. | — 920-021 94.3 — | 9-6| 8.75 10-6) — 
5 138-511 15:5) — 20-221:5 27-1 — | 9-3] 8:5 106 — 
6 138-812 16-6) — 922-024 29 — | 9-4) 8-75 1 si 
7 14-6)12 16 — 925-1126 d1 sa) — 1-1 99511 
Thoracic— 
1 15-7/18-5 16-3] — 27-0 % 98-3) — HMa-711 5 14-9] — 
2 16-014-5 17:6] — 96-524.5 96-6) — M4-6 11:5 14-6 — 
so) 17-3)15:-5 19-6) — 928-5199 24 — 155-919-9516 ee 
4 18-6J16-5 21-3] — 99-12 93 — 156-913 17 — 
5 90-517-5 29-3] — 22:-690 4 — 16-04 17-8) — 
6 90-5118-5 24-3) — 22-8 920-5 25-6! — 16-6 14-5 MS — 
7 299-120 96-3) — 94-59] 97 — M6-814-5 1S-6] — 
8 93 .9]21 98.3 — 25-721:-25 98.6) — V7-9I15 18-6) — 
9 . 23-62 29 — 26-5 99-95 80 — 18-015-9519-3] — 
10 . 23-721-5 28-3 — 28-5 93 30-6] — H8-815-5 120 — 
11 Pass 98 — 81-5 %4-5 83-6) — H9-6/16 20-3) — 
12 24 2 29 — 838-596 36 — S1 OT 99-6) — 
Lumbar— | ' 
1 . 25-0 21-5 98-6) — 88-7 97-5 37-8] — PI-018-5 94.3] — 
9, . 2o-6 29:6 29 — 85-128-5 Ja8 — 92-5]90 29.6) — 
3 . 27-0 23-5 30-3) — 88-0 30-5 |39 — B9-8 90-5 23:6) — 
4 28 0 95.5. Ja1 — 40-0 34:5 40-3 — 22-090-5 P3:3] — 
5 i 28 DE 30:6) — 3-0 33 45 — 1-019:-5 22-0] — 


COMPARATIVE DATA: 


TABLE 30. THE VERTEBRAL FORAMINA. 
Index. 
Antero-Posterior 'Transverse Te 00 
Length. Breadth. IEye. 
“ ET el 
AE OR AE OR IE IE OE OR IE EE 
H 2) 5 [se] H ss] s d H Hj si cd 
&) PM [aa sê) O m (ad sê) des [eel (&a | m 
Vertebrae : 
Cervical— | 
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3 16-2) 14-5 14-6) — 22-49, 22-2) — | 67-969-165 5) — 
4 15-9/14 14-6 — (923-491-5194 — | 60-7I65-160-8 — 
5 15-9 14-514 2. — B4 99 4-6 —| 59-965-957 7) — 
6 15-913-5/14 — 4 22 25-3) —| 59-961-455.3 — 
7 j#osaha ds EE ad AM 25 — | 60-7I61-958-4) — 
Thoraeic— j 
1 josd1a 1e — P0-215-521-a] — || 71-883-970-4) — 
2 15-4)14 15-3) — V17-6I16-518-3] — | 81-884-9]83-6) — 
o) lor614 15-6 — 16-6j15 16-a — | S7-993-895 7) — 
4 15-6J14 16 — J15-8/14-516-3] — | 992-496-5989] — 
5 16614 de: 2 Mosdlis! i6-a — 9%:893-3100 | 2 
6 15-614 1e-6| — 15-61 16-3 — | 938-693-8396 7) — 
7 15-814 15-6) — (115-616 (16-3) — ( 944-993-8395 7) — 
8 15-815 15-6 — J15-415-516-6| — | 966-196-8940 — 
9 15-6/15 15-3] — 6 j16 17-6 — | 911-393-8869 — 
10 15-4|15 15-3 — I|15-416:517:-6) — | 966-190-9869] — 
11 16-4/15 16 EA AG da — | 90-6I88-288-9] — 
JEP 17-0115-5116 — 20 V18:-590-6| — | 80-0I838-877-7) — 
Iumbar— 
1 16-81. 15.6 — l91-:219 21-3 —| 74:578-9792-9) — 
2 16-914-5 14-3] — 921-419-5216] — | 71-074-466-9] — 
3 15-8114-5)14 — 1-6% 21-83 —| 688-572-5685 7) — 
4 16-615 18-6) — 992-299 21-6) — '! 70-8I75-0I62-9]| — 
5 66 d6 4a MA Pie — | 65-074:465-0] — 
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Drie Nuwe Siektes van Blomtuinplante 


DEUR 


S.J. DU PLESSIS, M.Sc. Landb. (Stell.), 


Departement van Plantesiekteleer, Stellenbosch-Elsenburgse Landbou- 
kollege van die Universiteit van Stellenbosch. 


NASIONALE PERS, BEPERK, Kaapstad en Bloemlontein 
1933 


Dne Nuwe Siektes van Blomtuinplante. 


1. Koncentriese Blaarolek en Terugsterf van die Stammetjies 


van Gaillardias ( Gaulardia sp.) —Illustrasie 1. 


Gedurende die lente van 1932 en die somer 1032-1933 is `n 
blaarvleksiekte opgemerk onder Gaillardias in `n plaaslike tuin 
waar hierdie plante taamlik dig op mekaar geplant is. later is 
dit ook opgemerk dat die stammetjies begin terugsterf vanaf die 
wondplekke waar blomme afgesny is. In albei bogenoemde 
gevalle is `n swam in. die besmette gedeeltes van die plante 
gevind. 


SYMPTOME. 


Die siekte tas gewoonlik eerste die blare aan en veroorsaak 
klein, ronde, gesonke, bruinerige kolletjies. Die bruin kleur van 
die aangetaste dele loop dikwels geleidelik oor in die groen kleur 
van die buitenste gesonde weefsel. Hierdie besmette kolletjies 
is ook baiekeer omring deur `n liggeel gedeelte waarin die plante- 
celle nog aan die lewe is, maar waartussen swamdrade van die 
veroorsakende swam alreeds is. 


” 


Hierdie kolletjies vergroot trapsgewyse totdat hulle `n 
diameter van ongeveer 10 m.m. het, en word lig gryserig bruin 
van kleur, wat in baie gevalle na `n loodkleur verander. In die 
vlekke is daar dan gewoonlik `n aantal koncentriese ringe wat 
effe verhewe is. Intussen ontstaan die pycnidia van die siekte- 
veroorsakende swam in die vlekke, en hul is met die blote oog 
sigbaar as klein swart stippeltjies. Vanweë die kleur van die 
vlekke word hul in sommige gevalle egter moeilik raakgesien. 
Namate die siekte verder ontwikkel verloor die blaarweefsel tussen 
die vlekke naderhand hul groen kleur en word eers geel en later 


bruin. 


2 


Die siekte mag ook die stammetjies en die blomstele aantas 
en uiteindelik hul afsterwe veroorsaak. (Gewoonlik egter vind 
die besmetting van hierdie dele plaas deur wonde, en veral sulke 
wonde as wat ontstaan het as die blomme gepluk word. Die 
aangetaste takkies word eers bruin en later liggrys, en sprei 
EE van die plek van besmetting na ander toe. Nadat sulke 
takkies gedood is, ontstaan pycnidia van die veroorsakende swam 
ook op hulle, en vertoon as klein, swart stippeltjies. 


Waar dele van plante baie erg met hierdie siekte besmet is, 
kan dit uiteindelik die afsterwe van al die bogrondse dele van 
die plante veroorsaak. Nuwe spruite mag weer van onder af 
opskiet, wat heeltemaal gesond is; maar, tensy hul beskerm word, 
mag hulle ook later deur die siekte aangetas en gedood word. 


TOESTANDE BEVORDERLIK VIR DIE SIEKTE. 


Dit is gevind dat klam en taamlike warm weerstoestande 
sowel besmetting as die verdere ontwikkeling van die siekte 
bevorder. Die siekte is gewoonlik erger gedurende die somer 
en herfsmaande as eek die winter, dit wil sê, as die somer 
en herfs taamlik vogtig is. 


Plante wat baie water gekry het, is meestal erger aangetas” 
as dié wat minder water gekry het. Die praktyk om die plante 
met 'n tuinslang te benat is baie bevorderend vir hierdie siekte, 
en veral vir sy verspreiding en die besmetting van die plante. 
Die siekte is meestal erger op plante wat op hierdie manier benat 
is, as op plante wat natgelei is. 


Plante wat dig op mekaar geplant is, kry die siekte ook 
erger as dié wat verder van mekaar staan, omdat vog in die 
eersgenoemde geval langer op die plantedele bly en die swam die 
geleëntheid gee om die plante te besmet. 


Dit blyk ook dat plante wat `n goed gebalanceerde bemesting 
van stikstof, potas en fosfaat ontvang het, minder onderhewig 
is aan hierdie siekte as plante wat te os stikstof ontvang het, 
of plante wal op humusryke grond staan. 


! 
D 
DiE VEROORSAKENDE ORGANISME. 


Die swam wat die oorsaak is van die koncentriese blaarvlek- 
siekte en die terugsterf van die stammetjies, behoor tot die geslag 
Phoma. Hierdie swam besmet die plante meestal deur wonde 
en leef tussen, sowel as in die celle van die voedsterplant. As 
gevolg hiervan verloor die plantecelle in die besmette dele hulle 
groen kleur, krimp inmekaar en word mettertyd bruin. Die 
swamdrade in die weefsels van die voedsterplante is kleurloos, 
vertakt en gedeeld. 


Na die dood van die celle van die besmette gedeeltes vorm 
die swam sy pycnidia onder die opperhuid van dié gedeeltes, 
en druk die opperhuid later op totdat dit bars, en by die barsies 
steek die mondjies of ostiola van die pycnidia uit. Die pycnidia 
is Of apart van mekaar, 6f 1ê langs mekaar, en ontwikkel 
gewoonlik aan die boonste oppervlakte van die blare. Hulle is 
rond of effe afgeplat en 113.6—I68.4 X 09.4—IS56.2u in diameter. 
Hul peridium is glad, ligbruin, parenchymaties, 11.2—I8.3u dik, 
en hul mondjie of ostiolum rond of effe langwerpig, plat en 
6.8—I1.2 X 5.1I—B8yu in diameter. 


Die conidia is kleurloos, glad, eencellig, cylindries tot effe 
ellipties, soms effe gebuig, afgerond aan albei punte en hul 
kom in stringe uit die pycnidia. Die conidia is 4.8—B.ou lank 
en 1.4—2.2u breed en word gedra aan kleurlose, onvertakte, 
ietwat skerppuntige conidiophore, 4.5—B.2au lank en I.3—I.7M 
breed. 


Aangesien die swam blykbaar nog nie beskryf is nie, word 
die naam Phoma Gaillardiae, nov. spec.,* daarvoor voorgestel. 


DiE BESTRYDING VAN DIE SIEKTE. 


Teneinde die besmetting van (Gaillardia-plante sover as 
moontlik te verminder is dit wenslik dat die plante in die blom- 
beddings sorgvuldig natgemaak sal word, sodat die stamme en 
blare nie enige water op hulle sal kry nie. Met die oog hierop 
is dit miskien beter om hulle nat te lei as om hulle nat te spuit. 
Waar die plante natgespuit moet word, is dit miskien beter om 


* Latynse beskrywing op bladsy 11. 
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dit vroeg in die oggend te doen as in die aand, want in die 
eersgenoemde geval bly die bogrondse dele nie so lank nat nie. 


By die uitplanting moet gesorg word dat die grond waarop 
Gaillardias kom, nie so geleë is dat dit lank sal nat bly nie, en 
die plante behoort so ver van mekaar geplant te word dat daar 
so `n goeie deurlugting as moontlik in die bedding sal wees. 
Die toediening van `n goed gebalanceerde bemesting van stikstof, 
potas en fosfaat sal ook daartoe bydra om die siekte te verminder. 


Teneinde die plante teen besmetting te beskerm kan `n 
bespuiting van Bordeauxse mengsel (4:4 :100) toegedien word 
elke drie of vier weke. Dit is wenslik om die oop blomme voor 


die bespuiting af te pluk omdat Bordeauxse mengsel die blomme 
sal vlek. 


2. Blaarvlek van Asters (Chrysanthemum st.J—Illustrasie 2. 


Tydens `n besoek in die Paarlse distrik, is `n siekte wat 
taamlik algemeen op asterplante voorkom, op `n plaas in 
genoemde distrik opgemerk. Die kweker was seker dat die siekte 
al vir `n twee of drie jaar onder sy plante voorgekom het, en 
in sommige gevalle taamlik ernstige skades aangerig het. 


DIE SIEKTE. 
SYMPTOME. ` 


Die siekte tas net die blare van asterplante aan en kom 
voor aan die onderkant of die bokant van die blare as klein, 
ronderige, blaserige, bruin vlekkies wat vergroot en mettertyd 
donkerbruin van kleur word. Hierdie vlekke is later definitief 
en omring deur `n effe verhewe, donkerbruin rand, waarom in 
sommige gevalle ook nog 'n liggeel halo gevorm is. As die 
vlekke verder vergroot, ontstaan daar effe verhewe koncentriese 
kringe in hulle, en klein swart wollerige puisies is later in die 
ouere gedeeltes van die vlekke sigbaar. Hierdie puisies is een- 
voudig kussings van conidiophore van die siekteveroorsakende 


swam wat met hul conidia deur die opperhuid van die blaar 
gebreek het. 


) 


Die binneste weefsels van die vlekke kan, as hulle nog ouer 
word, vanmekaar skeur, en in sommige vlekke val hierdie dooie 
weelsels uit en is die blare by sommige besmette plekke geskeurd 
of met onreëlmatige of hoekige gate. 


Die vlekke mag apart van mekaar voorkom, of mag so volop 
en tot so 'n grootte uitsprei dat hul inmekaar loop, en as gevolg 
hiervan ontstaan daar onreëlmatige stroke van dooie blaarweefsel. 
In baie gevalle sterf die blaarweefsel tussen die vlekke af, en 
sulke aangetaste blare val soms vroegtydig af. 


Dit is duidelik dat `n ernstige aanval van hierdie siekte op 
die blare ook wel `n nadelige invloed sal hê, op die ontwikkeling 
van die blomme aan aangetaste plante. 


Verskillende van die aster-variëteite wat hier verbou word, 
is minder of meer. vatbaar vir die blaarvleksiekte en, sover nage- 
gaan kan word, is nog nie 'n variëteit aangetref wat hierteen 
bestand is nie. 


TOESTANDE BEVORDERLIK VIR DIE SIEKTE. 


Plante wat vroeg geplant is, is meer onderhewig aan die 
blaarvleksiekte as plante wat later geplant is. Dit mag daaraan 
te wyte wees dat humiditeit en die temperatuur vroeg in die 
seisoen geskikter is vir besmetting deur die swam, asook vir 
die verdere ontwikkeling van die siekte. 


Sommige kwekers dek hulle plante onder sak of kaste toe 
teneinde die blomme teen die son te beskerm, en ook in sommige 
gevalle om hulle te vertraag. Hierdie praktyk vererger gewoonlik 
die aanvalle deur hierdie siekte, en dit is hoofsaaklik te wyte 
aan die hoër humiditeit om plante onder `n skerm. 


Soos by die blaarvleksiekte van Gaillardias, is dit ook gevind 
dat die natspuit van plante baie bevorderend is vir die siekte op 
asters, aangesien die spore van die veroorsakende swam deur 
water rondgespat word en ook omdat die oppervlakte van hierdie 
plante dan langer nat bly as wat wenslik is. 
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DIE SIEKTEVEROORSAKENDE SWAM. 


Die swamdrade word meestal tussen die celle van die besmette 
asterblare aangetref en hoop mettertyd by bepaalde plekke onder 
die opperhuid van besmette dele op om die sporodochia of 
spoorkussings van die swam te vorm. Die sporodochia ontstaan 
gewoonlik aan die onderkant van die blaar; maar in enkele 
gevalle is hul ook aan die bokant aangetref. Hulle is rond, 
celvormig gebou, en breek later deur die opperheid om as donker- 
bruin, roesagtige puisies in die vlekke sigbaar te word. 


Die conidia van die swam is eencellig, donkerbruin van 
kleur, rond, dig gestekeld en in party gevalle byna gevrat, en 
die spoormuur is in sommige gevalle effe netvormig gemerk. 
Die spore is 13.6 tot 23.2 in diameter. 


Die conidiophore dra die conidia enkeld aan hulle punte. 
Hulle is donkerbruin van kleur, onvertak, baie kort, dik knuppel- 
vormig, en 8.2—I6.7u lank en 3.1—B.su breed. 


Die swam behoort dus tot die geslag Epicoccum; en, aange- 
sien blykbaar g'n ander swam behorende tot dié geslag op 
Chrysanthemums beskrywe is nie, word die naam Ëpicoccwm 
Chrysanthemi, nov. spec.,* daarvoor voorgestel. 


BESTRYDINGSMAATREËLS. 


Tot dusver is g'n proewe uitgevoer om vas te stel watter 
methodes van bestryding die mees bevredigende resultate vir 
die siekte lewer nie; maar uit die voorgaande blyk dit dat die 
siekte aansienlik verminder sal word deur die plante goed deurlug 
te hou. Na alle waarskynlikheid sal ook die toediening van 
'n goed gebalanceerde bemesting daartoe bydra om die plante 
meer bestand te maak teen die siekte. 


Soos vir die bestryding van alle blaarvleksiektes is dit ook 
heel waarskynlik dat die siekte heeltemaal doeltreffend in toom 
gehou kan word deur `n gereelde drieweeklikse of maandelikse 
bespuiting van die blare met Bordeauxse mengsel. `n Bordeauxse 
mengsel van sterkte 4:4 :s0 word gewoonlik as `n veilige sterkte 
beskou vir die bespuiting van asters; maar, as hierdie sterkte 
geneig is om die blare te beskadig, kan een van 4:4 :I00 of 
2:9 :50 gebruik word. 


* Vir die Latynse beskrywing sien bladsy 11. 


— 
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3. Die Swartwoetsiekte van Stapelias en Verwante Plante— 
Illustrasies 3—S. 


Teen die einde van 1932 is die skrywer se aandag deur die 
heer Herre, Kurator van die Botaniese Tuin van die Universiteit 
van Stellenbosch, gevestig op `n siekte wat baie algemeen voor- 
kom op sommige van sy sukkulente in die plantehuis. Die siekte 
is ongeveer drie jaar gelede deur hom opgemerk en was sedert 
daardie tyd nog elke jaar die oorsaak van aansienlike verliese. 
Die siekte blyk uitermate vernielsugtig te wees onder geskikte 
toestande, en, aangesien Stapelias en plante daaraan verwant 
teenswoordig taamlik aangeplant word in kliptuine of in potte, 
is hierdie siekte nie sonder belang vir kwekers en liefhebbers 
van bogenoemde Suid-Afrikaanse sukkulente nie. 


DIE SIEKTE: 
SYMPTOME. 


Die siekte word die eerste opgemerk as `n swart streperige 
verkleuring aan die stamgedeeltes van besmette plante, en 
gewoonlik net by of bokant die grondoppervlakte. Hierdie 
verkleurde gedeeltes vergroot mettertyd, sink in en word min of 
meer rond. Later is hulle donker en ferweelagtig, as gevolg 
van die groot massa van conidiophore met conidia wat in die 
besmette gedeeltes gevorm word. By die verdere ontwikkeling 
van die siekte kan die verkleuring later die kroon, (die gedeelte 
by die grondoppervlakte) van die plant heeltemaal omring, en 
`n uiteindelike afsterwe van die hele plant veroorsaak. 


Sulke plante krimp dan in en word droog. Die plante kan 
so opgedroog en dood in die grond bly staan, maar meestal 
breek hulle by die grondoppervlakte af, en verrot dan verder. 
Die aangetaste plante word mettertyd swart en ferweelagtig oor 
hul hele oppervlakte. Die ondergrondse stamgedeelte kan ook 
verrot en die verrotting kan selfs na die wortels sprei. 


TOESTANDE BEVORDERLIK VIR DIE SIEKTE. 


Die swartvoetsiekte kom in die plantehuise van genoemde 
botaniese tuin.hoofsaaklik voor gedurende die laat herfs, winter 
en vroeë lente. Hierdie plantehuise se temperature word altyd 
min of meer tussen 250 en 30%C gehou; maar hulle is gewoonlik 
vogtiger gedurende die genoemde tydperke van die jaar as 
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gedurende die somer. Dit blyk dus asof vog `n taamlike belang- 
ryke rol speel by die besmetting van die plante met hierdie siekte 
en by sy verdere ontwikkeling. Dit kom ook veral voor by 
plante wat taamlik water kry, en onder toestande waar die grond 
goed klam gehou word. Reën en dou speel ongetwyfeld ook 
`n belangryke rol by besmetting, en waar die siekte voorkom op 
plante wat buite staan, kan dit verwag word dat hy erger sal 
wees gedurende die reënseisoen. 


As stukkies van plante wat vir hierdie siekte vatbaar is, 
afgebreek en in klam grond ingelê word vir verdere voortplanting 
is die stukkies baie geneig om by die afgebreekte plekke met 
hierdie siekte besmet te raak. ln baie gevalle word sulke steggies 
deur die siekte gedood, voordat hulle wortels ontwikkel. 


SOORTE VATBAAR VIR DIE SIEKTE. 


Volgens waarnemings van die heer Herre is feitlik al die 
soorte van die geslagte Caralluma, Duvalia, Hoodia, Huernia, 
Sarcophagophilus, Stapeha, Tavaresia en Trichocaulon minder 
of meer vatbaar vir die swartvoetsiekte. Die soorte van die 
geslag Tavaresia is skynbaar die vatbaarste, terwyl o.a. Huernia 
occulata en Trichocaulon cactiforme ook baie erg hierdeur aan- 
geval word. 


Die siekte is deur die skrywer op die volgende plante 
opgemerk :— 


Caralluyma sp. 


Duvalia carderogi, D. paroidflora en `n ongeidentificeerde 
Duvalia SP. 


Hoodia Bianmni, H. (10ordomi en `n ongeidentificeerde Hoodia 
SA. 


Huernia longituba, H. occulata, en twee ongeidentificeerde 


Huernia SPP. 
Sarcophagophilus Winkleriamnus. 


Stapelia desmetiana, S. Leuderitsiae S. Schimzii en sewe 
ongeidentificeerde Stapelia spp. 


Tavaresia grandiflora. 


Trichocaulon annulatum, T. cactiforme, T. sinus Leuderitsi, 
T. Fascialion en ses ongeidentificeerde Trichocaulon spp. 


9 
DISTRIBUSIE. 


Verskeie versamelaars van hierdie plante het die swartvoet- 
siekte op Stapelias en verwante plante in die wilde natuurstaat 
opgemerk in verskillende distrikte van die Karo. 


Dit is ook aangetref op Trichocaulon, Stapelia en soorte 
van die ander geslagte in die distrikte Barkly-Oos, Kuruman, 
Omaruru (Suid-Wes), Prieska, Tumeb (Suid-Wes) en Windhoek 
(Suid-Wes) en in feitlik alle distrikte vanwaar 'Tavaresia-soorte 
verkry is. 


Aangesien hierdie plante maar eers gedurende die laaste 
paar jaar aandag begin geniet van kwekers van blomtuinplante, 
is dit waarskynlik dat die siekte vir jare al in die meeste van 
die Karodistrikte, waar hierdie plante aangetref word, voorgekom 
het sonder om opgemerk te word. Dit is ook heeltemaal moontlik 
dat hierdie siekte inheems in Suid-Afrika kan wees. 


Die VEROORSAKENDE ORGANISME. 


Die veroorsakende swam ieef tussen die celle van die voedster- 
plant, wat dan uiteindelik plasmoliseer en swart word. Die 
conidiophore groei dan in groot getalle uit na buite en is dikwels 
in klompies. Hulle is lank, smal, onvertak, dikwels gevurk, 
wysvingervormig by die punte en met knoppige kante, lig- tot 
donkerbruin van kleur en $1.0—I47.3u lank by 4.8—6.ou breed. 


Die conidia is baie volop, onreëlmatig gevormd en is 
knuppelvormig tot gebuigd-knuppelvormig as hul onvolwasse 
is, met 'n smal voetstuk en `n breë, afgeronde punt. Namate die 
spore ryper word, vurk die breë punt uit in twee effe ligter 
gekleurde horings, sodat die spore die vorm aanneem van 'n Y. 
Die onderste gedeelte van die spore is. 23.2 tot 34.0u lank en 
is tot 6-cellig, terwyl die twee boonste arms 83 tot 14.7u lank 
en 3-cellig, of baie selde 4-cellig is. Die hele spoor is 23.3 tot 


45.6u lank en 13.6 tot 17.0ou breed. 


Die spore van hierdie swam ontkiem geredelik in druppel- 
kulture. 


I1O 


Die swam behoort dus tot die geslag Triposporium van die 
Onvolkome Bekende Swamme, en aangesien hy, sover die skrywer 
bewus is, nog nie beskrywe is nie, word die naam Tripospormwm 
Stapeliae, nov. spec.,* daarvoor voorgestel. 


BESTRYDINGSMAATREËLS. 


Waar Stapelias en ander plante wat vatbaar is vir hierdie 
siekte, in potjies geplant word, is dit wenslik om seker te maak 
dat die grond wat gebruik word, nie met die siekteveroorsakende 
swam besmet is nie. Waar twyfel hieromtrent bestaan, kan die 
grond ontsmet word deur dit goed te stoom vir vyf-en-veertig 
minute of deur kokende water op die grond te gooi. Verder 
behoort die plante nie te nat gehou te word nie, aangesien die 
siekte veral ernstig voorkom onder klam toestande. Geen plantjies 
(of stukkies) wat van besmette grond afkomstig is, behoort op 
kliptuine of in potjies uitgeplant te word, alvorens hul bogrondse 
dele in `n Bordeauxse mengsel (4:4 :50) gedoop is nie. 


Bespuitings vir die bestryding van hierdie siekte is uiters 
moeilik aangesien die besmetting van plante in omtrent alle 
gevalle net by grondhoogte plaasvind. 'Trichocaulon cactiforme 
en ander Trichocaulon-soorte is b.v. So gevorm dat dit uiters 
moeilik is om selfs die beginstadia van die besmetting raak te 
sien. Waar kwekers bespuitings wil toepas, kan die grond 
versigtig onder om die plante weggekrap word om die hele kroon 
onder bloot te stel. Hierdie gedeelte kan dan sorgvuldig deur 
middel van `n fyn spuitjie bespuit word met `n Bordeauxse 
mengsel 4:4 :100, sodat so min as moontlik van die swamdoder 


sal afloop na die wortels toe. Hierdie bespuiting kan elke maand 
herhaal word. 


'n Bespuiting met Solbar (.1%) het nie veel gehelp om hierdie 
siekte te bestry nie; maar die siekte kan blykbaar wel in toom 
gehou word deur die grond om die plantjies goed met hierdie 
swamdoder te bepoeier. Daar is hier egter ook die gevaar dat 
die swamdoder met die natgooi van die plante kan afgewas word 
na die wortels, om die plante later te vergiftig. 


* Latynse beskrywing op bladsy 19. 


LATYNSE BESKRYWINGS VAN DIE DRIE NUWE 
SWAMSOORTE OP TUINE ANNE: 


Phoma Gaillardiae, mov. spec. 


Maculis in foliis primitus minutis, immersis, fuscis, indeter- 
minatis, dein griseis ad brunneis, orbicularibus ad irregulariter 
orbicularibus, determinatis, cinctis e halone, amphigenis; maculis 
in ramulis indeterminatis, effusis, primo brunneis, dein pallide 
griseis. 


Pycnidiis epiphyllis, raro hypophyllis, solitariis vel contiguis, 
fuscis, primo cuticula velatis, dein erumpentibus, globosis ad 
depressum globosis, 113.6—I605.4 X 90.4—I86.2u diam.; peridio 
laeve, brunneo, parenchymatico, 'T1.2—IB.au cCrasso; ostiolo 
orbiculare ad subelongato, depresso, 6.8—I1.2 X 5.1—8.57u diam. 


Conidiis continuis, hyalinis, laevibus, muticis, biguttulatis 
cylindraceis ad subellipticis, interdum subfusoideis, in cirrhum 
albidum exsilientibus, 4.8—B.9 X I4—2.2u; Sporophoris 
simplicibus, hyalinis, filiformibus, 4.8—B2 X 13—I.7M. 


Hab. et endoparasitico in foliis et caulibus vivis Gaillardiae 
Sp., Stellenbosch, Africae australis. 


Epicoccum Chrysanthemi, mou. spec. 


Maculis orbicularibus ad irregularibus, solitariis vel con- 
fluentibus, subimmersis, fuscis, interdum concentricis, ad 30 
m.m. diam. 


Sporodochiis plerumgue hypophyllis, interdum amphigenis, 
orbicularibus, cellulosis, epidermide velatis, erumpentibus, vissis 
fuscis, pustulis in maculis, 56.8—I56.2u diam.; conidiis continuis, 
fuscis, globosis, dense echinulatis, subrectiformibus, unicis, 
13.6—25.2u diam. (Conidiophoris fuscis, simplicibus, breviter 
et late clavatis, 82—I6O7 X S.1—B.8M. 


Hab. in foliis Chrysanthemi sp., Paarl, Africae australis. 
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Triposporium Stapeliae, nov. spec. 


Maculis in inferioribus partibus plantarum, primo indeter- 
minatis, non immersis, nigris, dein plus minus orbicularibus, 
immersissimis, interdum effusis, velutinis, fuscide grisseis ad 
nigris, cinctis irregulariter griseola halone. 


Conidiophoris numerosis, Saepe sociatis in emergeniibus, 
longis, tenuibus, brunneis ad fuscis, simplicibus, interdum 
furcatis ad apices, saepe noduliferis ad latera, apicibus plerumgue 
Subpedicellatis, S1.0—I147.3 X 48—O.OM. 


Conidiis abundantibus; 'immaturis Sporulis irregularis 
formae, clavatis ad fusoideum clavatis, cum angustis basibus et 
latis, rotundatis apicibus, furcatis ad maturitatem in duobus 
apicibus, evolventibus Y—ormam 'et tristellatis at ultimum; 
basilare parte 23.3—34.0u longa et ad guingueseptata; duobus 
brachiis 8.3—I4.7u longis et ad duo-, raro tres-septata; tota 
magnitudine conidiorum 23.5—4S.6 X I13.6—I7.OM. 


Hab. in vivis inferioribus partibus et causa mortis Carallumae 
sp.; Duvaliae carderogi; D. parviflorae; Duvaliae sp.; Hoodiae 
Bianni; H. (Gordoni; Hoodiae sp.; Huerniae longitubae; 
H. occulatae et duorum Huerniae spp.; Sarcophagophili 
Winkleriani; Stapeliae desmetianae; $. [euderitziae S. Schinzii, 
et septem Stepeliae spp.; Tavaresiae grondiflorae; 'Trichocauli 
annulati; T. cactiforme; T. sini Leuderitzi; T. Fasciatii et sex 
Trichocauli spp. 


Stellenbosch, Africae australis. 


ENGLISH SUMMARY. 


THREE NEW DISEASES OF ORNAMENTALS. 


Three new diseases of ornamentals are described in this 
contribution. Conditions favourable to their development are 
dealt with and suggestions made as to their control. 


A leaf spot and die-back of Gaillardias was found to be 
caused by a Phoma sp. 'This disease is favoured mainly by 
moist conditions and the improper application of fertilizers. It 
may be controlled by applying cultural practices which will 
ensure a proper ventilation and which will prevent the aerial 
parts from remaining wet for too long. Applications of Bordeaux 
Mixture (4:4 :100) may be applied at three-weekly or at montbly 
intervals in order to protect the plants from infection. 


The description of a leaf spot of Chrysanthemums, caused 
by an Fpicoccum sp. and destructive under favourable conditions, 
is given. It may be controlled by proper ventilation and watering 
and by more or less three-weekly applications to the leaves of 
Bordeaux Mixture 4:4:50 (OT 4:4:I00 Or 2:9:80 where the 
former may cause injury). 


A black foot disease caused by a 'Triposporium Sp. on 
Stapelia and related plants and the conditions favouring its 
development are described. A list of the genera and species 
susceptible to this disease is given and it is apparent that this 
disease occurs in many of the Karo districts in which these plants 
are to be found. (Control measures are extremely difficult, as 
infection usually takes place at the crown of the plants, but a 
partial sterilization of the soil, careful spraying of these parts with 
Bordeaux Mixture (4:4 :50) and sanitary practices may be of 
advantage. 


Diagnostic latin descriptions of these ihree fungi, described 
as Phoma Gaillardiae, nov. spec., Epicoccum Chrysanthemi, nov. 
spec., and Triposporium Stapeliae, nov. spec., respectively, are 
given. 
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TLUUSTRASTE 1. 
Takkies en blare van Gaillardia aangeval deur Phoma 
Gaullardiae, nov. spec. 


VLLUSTRASIE 9. 
Chrysanthemumblare besmet met die blaarvleksiekte 
(Epicocewm Ohrysanthemi, nov. spec.). 


ILLUSTRASIE 3. 


Swartvoetsiekte (Triposporiwm Stapeliae, nov. sp.) op 
Huermia oecwlata. 
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(a) (b) 
ILLUSTRASIE 4. 

| Aangeval deur die swartvoet- 
; f siekte (Triposporium Stapeliae, 
(b) Tavaresia grandiflora | nov. spee.). 


(a) Stapelia Schimau 


[ELUSTRASIE 5. 


Triehocaulon cactiforme besmet met die Swartvoetiekte 
(Tripostorium Stapeliae, nov. spee.). 
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DIE MORPHOLOGIESE EIENSKAPPE EN DIE 
PARASITISME VAN VERSKILLENDE FUSARIA 
OP AARTAPPELS. 


INLEIDING. 


Die studie van Fusarium-soorte geniet ernstige aandag in die 
verskillende wêrelddele, omrede dat `n groot aantal van hulle 
ernstige siektes by gekultiveerde plante veroorsaak. By groeiende 
plante wat deur hierdie swamme aangetas is, is die siektekentekens 
meestal `n verwelking, of in sommige gevalle ook `n geelwording 
van die aangetaste plante. Hierdie swamme mag ook die oorsaak 
wees van die verrotting van sekere plaasprodukte (b.v. uie, 
aartappels, e.a.) in bêreplekke. 


In Suid-Afrika word skynbaar `n groot aantal plante deur 
Fusariwm-soorte aangeval. Die skrywer het reeds `n studie 
gemaak van Fusarium solani (Mart.) Sacc.” (s), die oorsaak van 
'n droë bolverrotting van uie, asook van Fusarium cepae Hanz. 
emend. Link en Bailey (6) (— Fusarium oxysporum Schlecht. 
volgens Wollenweber (22 p. 417) ) wat `n rooskleurwortelsiekte en 
bolverrotting' van uie veroorsaak. 


GESKIEDKUNDIGE OORSIG. 


Die verwelking van aartappelplante en die verrotting van 
aartappelmoere deur Fusariwm-soorte, geniet reeds vir jare die 
aandag van verskillende navorsers in die buiteland. 


Die navorsings van Smith en Swingle (17) oor F. 0oxysporwm 
as die oorsaak van `n droë verrotting van aartappelmoere en van 
'n verwelking van aartappelplante is onder die vroegste 
publikasies oor hierdie onderwerp. 


Verskeie ondersoekers het hierna gepubliceer oor hierdie 
swamme en was die strydvraag veral of F. oxysporum en F. solani 


as een kon beskou word, soos deur die vorige werkers gemeen is. 


* Moet wees Fusarium solani (Mart.) App. & Wr. 
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In 1911 het Manns (14) 'n aartappelverwelking en verrotting 
in Ohio bestudeer. Hy kom tot die gevolgtrekking dat 
F. oxvsporwm, soos deur Smith en Swingle beskrywe, die oorsaak 
van hierdie siekte is. In 1912 het Jamieson en Wollenweber (10) 
F. trichothecioides beskrywe as die oorsaak van `n droë verrotting 
van aartappelmoere. Wollenweber (19) het verder aangetoon dat 
in Europa en Amerika verskillende Fusaria, o.a. F. coerulewm en 
F. discolor var. sulphureum, verantwoordelik mag wees vir die 
verrotting van aartappelmoere. 


In 1915 het Sherbakoff (16) `n studie gemaak van 'n groot 
aantal Fusarium-soorte wat hy by verskillende geleenthede uit 
verrotte aartappelknolle en in enkele gevalle uit die verkleurde 
vaatbundelstringe van die stamme van aartappelplante geisoleer 
het. Besmettingsproewe deur hom uitgevoer het aangetoon dat 
nie een van die Fusaria wat hy bestudeer het verwelking van 
aartappelplante kan veroorsaak nie, maar dat `n groot aantal van 
hulle of `n sagte Gf `n droë verrotting van die moere kon 
veroorsaak, en verder dat die meerderheid van hierdie Fusaria die 
moere kon verrot nadat hulle gespruit het. Die algemeenste 
verrottingsorganisme was volgens hom F. coeruleum. 


Kort na Sherbakoff het Carpenter (4) die resultate van sy 
ondersoekings oor verskillende Fusarium spp. wat verrotting van 
aartappelmoere veroorsaak, gepubliceer. Hy beskrywe hierin `n 
nuwe Fusarium-soort, t.w. F. eumarti, wat in Pennsylvania `n 
verrotting van die stam-ent van die aartappelmoere veroorsaak. 
Hy beskou F. solani onder gewone omstandighede, as `n 
saprophiet, wat hom onder sekere toestande ook swak parasities 
kan gedra. Hy stel verder vas dat F. oxysporum en F. hyper- 
oxysporum, wat beskou was as uitsluitlik vaatbundelparasiete, ook 
aartappelknolle kan aantas en vernietig. 


Deur groeiende plante met F. oxysporum en F. tricho- 
ihecioides te besmet, kom Link (r1) tot die gevolgtrekking dat 
albei hierdie swamme `n verrotting van aartappelknolle, sowel as 
'n verwelking van die plante, kan veroorsaak. Hy meen egter dat 
F. oxysporum na alle waarskynlikheid meer verantwoordelik is vir 
die verwelking van die plante as F. trichothecioides, en dat 


laasgenoemde weer meer verantwoordelik is vir die verrotting van 
die moere. 
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Bisby (2) beskou ook F. oxysporwm as `n aktiewe parasiet wat 
in Minnesota die oorsaak is van een van die ernstigste 
verwelkingsiektes van aartappelplante. Sy besmettingsproewe 
onder gekontroleerde toestande het egter min positiewe bewys 
gelewer van die parasitisme van F. oxysporum op groeiende 
aartappelplante. Hy stel verder vas dat EF. discolor var. 
sulphureum die algemene oorsaak is van `n droë verrotting van 
moere in hierdie Noord Amerikaanse staat. 


Nieteenstaande die feit dat besmettingsproewe met F. 
oxysporum in die meeste gevalle negatiewe resultate gelewer het, 
is gemelde swam tog deur verskillende navorsers (1, 2, 3, II, 12, 
14, I5, 17) beskou as die belangrykste verwelker van die 
aartappelplant. Sherbakoff skrywe b.v. die algemene mislukking 
van positiewe resultate by besmettingsproewe met Fusaria, wat hy 
bestudeer het, toe aan `n moontlike verlies van virulens van 
kulture, of aan `n faktor wat deur hom nie raakgesien is nie. 


Goss (8) het hom veral daarop toegelê om te probeer vasstel 
waarom 'besmettingsproewe met F. oxysborum dikwels nie 
positiewe resultate lewer nie. Hy kom tot die gevolgtrekking dat 
hierdie swam nie baie virulent of vernielsugtig is nie, en dat die 
verwelking veroorsaak deur F. oxysporum begunstig word deur 
toestande wat ongunstig is vir die voedsterplant. Hy stel verder 
vas dat die aartappelplant op drie maniere kan besmet raak met 
F. oxysporwm, nl. (a) van die grond deur die saadmoer, (b) van 
die grond deur die wortels en stam, en (c) deur die uitplanting van 
besmette aartappelmoere. 'n Verkleuring van die vaatbundelstring 
van die stam of moer is, volgens hom, nie altyd `n aanduiding van 
besmetting met F. oxysPorum nie, aangesien hierdie verkleuring 
baiekeer ook op die land gepaard gaan met 'n hoë grond- 
temperatuur en droogte. 


In `n latere bydrae behandel Goss (9) `n verwelkingsiekte en 
verrotting aan die stam-ent van aartappels, wat voorkom in 
Nebraska. Hy vind dat die siekte veroorsaak word deur 
Fusarium ewmarlii en dat hierdie swam 'n taamlike sterk parasiet 
op aartappelplante is. 


Hierdie oorsig van die fiteratuur dui dus aan dat `n groot 
aantal van die Fusariwm-soorte die verrotting van aartappelmoere 
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kan veroorsaak, maar dat alleenlik `n paar soorte aartappelplante 
laat verwelk. Van laasgenoemdes moet F. oxysporum en F. 
trichothecioides as swak parasiete beskou word, terwyl F. eumartu 
blykbaar meer virulent is. 


DIE VERROTTING VAN AARTAPPELMOERE EN DIE VERWELKING 
VAN AARTAPPELPLANTE IN SUID-AFRIKA. 


Verskeie organismes is in Suid-Afrika beskou as die oorsaak 
van bogenoemde siekteverskynsels van die aartappelplant. 
Lounsbury (13) vermeld in 1909 `n droë verrotting van aartappel- 
moere. In 'hierdie bydrae beweer 'hy dat F. solani en F. 
oxysporum een en dieselfde swam is, en dat die Fusarium-stadium 
slegs die condiese stadium van Nectria solani is. 


In die Winterreënstreek skyn dit egter asof hBacidlus 
solanacearum die belangrykste verwelkingsorganisme is van 
aartappelplante, terwyl Phytophthora infestans alleenlik in enkele 
gevalle aangetref is as die oorsaak van die verwelking van plante 
en die verrotting van aartappelmoere. 


Gedurende 1930 en 1931 is aartappelplante wat deur so `n 
verwelkingsiekte aangetas is, uit verskeie distrikte ontvang. Uit 
hierdie besmette materiaal is o.m. Bacillus solanacearwm en `n 
paar Fusariwm-soorte geisoleer. In die materiaal wat ontvang is, 
was die aartappelknolle nog nie aangetas nie. 


'n Ernstige geval van verrotting van aartappelmoere is gedu- 
rende die plantseisoen van 1932 deur verskeie boere gerapporteer 
uit die distrikte Paarl en Stellenbosch. By nadere ondersoek is 
vasgestel dat hierdie moere almaal afkomstig was van een saad- 
kweker. 'Twee variëteite is deur hierdie kweker uitgestuur, nl. 
“Flowerball” en “Ragis”, en die moere van albei variëteite het 
op 'n groot skaal begin verrot, selfs in gevalle waar hulle in 
betreklike koel en goeddeurlugte vertrekke weggebêre is. 


Die verrotting het `n aanvang geneem by die stam-ent van die 
aartappelmoer en vanhier het dit mettertyd uitgesprei na die ander 
dele van die moere. Die verrotting van die “Flowerball''-moere 
was droër as dié van “'Ragis””. Wat veral opvallend was, was dat 
die ogies van die aangetaste moere groter en verder uitgeloop was 


as dié van die gesondes. Hierdie verskil was waarneembaar selfs 
nog voordat enige tekens van ` verrotting aan die oppervlakte 
sigbaar was. As sulke moere deurgesny is, was hulle sonder 
uitsondering al aan die verrot. Dit wil voorkom dat die 
besmetting `n prikkelende invloed op die ogies het, waarskynlik 
deurdat die swamme sekere voedingstowwe wat in die aartappel- 
knol is, oplos. 


ISOLASIETECHNIEK. 


Ingeval die bogrondse dele van die aartappelplant deur 'n 
verwelkingsiekte aangetas was, is die stamgedeelte met `n steriele 
mes gekloof en 'n stukkie van die verkleurde binneste gedeelte 
van die stam met `n gebrande tangetjie verwyder, en opgeskud 
in `n agarmedium, wat dan in `n Petri-bakkie gegiet is. 


Waar die moere aangetas was, is hulle ook versigtig oopgesny 
en verskillende stukkies van besmette dele verwyder en oorgeplaas 
in Petri-bakkies met agar. Dié moere is verder onder klokglase 
gehou om die ontwikkeling van lug-mycelium aan te moedig, en 
ook hiervan is later verskillende isolasies gemaak. 


Nadat reinkulture van die swamme verkry is, is hulle sover 
moontlik gesuiwer deur spoorverdunnings van hulle in agar te 
maak. Hierdie agar is elkeen in aparte Petri-bakkies gegiet, en 
nadat die spore `n kans gehad het om te ontkiem, is die bakkie 
onder die mikroskoop geplaas en alleenliggende spore is gemerk. 
Sodra die kulture van hierdie afgesonderde spore sigbaar was, is 
hulle met `n fyn, plat platina-naald versigtig oorgeplaas in 'n 
skoon Petri-bakkie met agar. 


BESKRYWINGS VAN FUSARIUM-SOORTE GEISOLEER UIT BESMETTE 
AARTAPPELPLANTE EN MOERE. 


By die beskrywing en identifikasie van die verskillende 
geisoleerde Fusarium-soorte is gebruik gemaak van die 
publikasies van Carpenter (4), Sherbakoff (16), Wollenweber en 
andere (19—23). 


Dit is gevind dat die Fusaria, uit besmette Suid-Afrikaanse 
aartappels geisoleer, tot die seksies Elegans, Martiella, Discolor en 
Ventricosum van die geslag Fusarium behoort. 
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Die volgende Fusarium-soorte is geisoleer uit aartappelplante 
en -moere :— 


SEKSIE ELEGANS. 


1. F. bulbigenum Cke. & Mass. var. blasticola (Rostr.) Wr. 
2. F. orthoceras App. & WET. 
3. F. orthoceras App. & Wr. var. albido-violaceum (Dasz.) 
Wr. 

4. F.oxysporum Schlecht. 

s. F. oxysporum Schlecht. forma 1 Wr. 


SEKSIE MARTIELLA. 


6. F.coeruleum (Lib.) Sacc. 
7. F. solam (Mart.) App. et Wr. 


SEKSIE DISCOLOR. 


8. F. sambucimum Fuckl. 


SEKSIE VENTRICOSUM. 


o. F.argillaceum (ET) Sacc. 


A. SEKSIE ELEGANS. 


1. Fusarium bulbigenum Cke. & Mass. var. blasticola (Rostr.) 
Wir. 


Lug-mycelium swak ontwikkeld; fyn; wit en wollerig. 
Substraat of kleurloos of lig vaalperserig. (Conidia in massa 
ligroos-roomkleurig; pionnote afwesig. 


Microconidia volop; ellipties; half eiervormig of effe sekel- 
vormig, afgerond aan albei punte; met `n gevakuoleerde inhoud; 
gedra in vals koppies aan onvertakte conidiophore; gewoonlik ook 
op die lug-mycelium. 


Macroconidia skaars; ongelyksydig; sekelvormig; pedicellaat; 
breedste om die middel; geleidelik smaller na die bopunt; soms 
ingegord by die tussenskotte; gewoonlik gedra aan taamlike goed 
vertakte conidiophore; verspreid of soms ook in sporodochia. 
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1-cellig: 34A-I3-6X1.4-4.I4 gemiddeld 7.12.4 
2-cellig : O9.4—-20.4X2.0—4.6M yd 14 GOEBLEM 


3-cellig : 11.9—23.8X3.4— 43 Ai I5.0X 3.8 
A-cellig : 25.5 — 40.3 X 3.2 —S IM BRAK E 


Chlamydospore glad; rond tot half cylindries; eindelings en 
interkalaar; gewoonlik enkeld; soms in pare; kleurloos; 
D.8 17.07 DIS OU. 


Geisoleer uit verrotte aartappelmoere: (Ceres, Paarl en 
Stellenbosch. 


2. Fusariwm orthoceras App. & Wr. 


Lug-mycelium baie skaars; fyn; wit; verval gewoonlik gou 
weer. Substraat in baie gevalle kleurloos; maar Soms pers, 
wanneer suur, en meer blouerig wanneer alkalies. Sporodochia 
en pionnotes word nie gevorm nie. 


Microconidia volop; ellipties; eiervormig of half sekelvormig; 
gedra in vals koppies aan onvertakte conidiophore en ook aan die 
lug-mycelium;; oorwegend i1-cellig. 


Macroconidia taamlik volop; sekelvormig; pedicellaat; 
breedste om die middel; geleidelik smaller na die bopunt; meestal 
ingegord by die tussenskotte; met `n korrelagtige inhoud; spoor- 
mure relatief dun; word verspreid gedra aan min vertakte, 
geswelde conidiophore; hoofsaaklik 4-cellig; 9 en 10-cellig uiters 


skaars, 


1-cellig: S.1—12.6X 1.7 —4.2u gemiddeld 8.8 x2.0u 
2-cellig : II.1— 18.7 XO.2—A.2M i 13.8 X 3.0 
3-cellig : 17.0— 28.0 X 3.4— AAR se 22.0 X 3.5 
a-cellig : 23.5 — 44.2 X3 AT SIE ” BA ES 
s-cellig : 30.6— 45.9 X 34 5-3 )) 41.8 X 4.3u 
6-cellig : 37-4 52.7 X 3-4 5-3 ” 44.7 X 4.AM 
7-cellig : 42.5— 57-8 X 3-4 — 5 AM )) 50.0 4-OM 
8-cellig :. 49.3—OI1.2 X4.2— 5 .4M E 83.6 X A-7M 
g-cellig: 76.5 X SIM 
To-cellig : 731 STR 
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Chlamydospore myceliair; eindelings en interkalaar; rond tot 
effe peervormig; glad; kleurloos tot effe vaalgroen; enkeld, in 
pare of in kettings; diameter 6.5 — 13 .4M- 


Geisoleer uit aartappelstamme; Stellenbosch. 


3. Fusarium orthoceras App. & Wr. var. albido-violacewm 


(Dasz.) Wr. 


Lug-mycelium goed ontwikkeld; fyn; wit; taamlik dig en 
wollerig. Substraat kleurloos, rooskleurig of pers. Sporodochia 
word nie gevorm nie. 


Microconidia baie volop; ellipties, eiervormig of soms 
boontjievormig; gedra in vals koppies aan onvertakte conidi2- 
phore; aan die lug-mycelium. 


Macroconidia skaars; sekelvormig; effe pedicellaat; breedste 
om die middel van die spoor; versmal geleidelik na die bopunt; 
meestal verspreid; in enkele gevalle gevorm in pionnote en gedra 
aan onreëlmatig vertakte conidiophore; hoofsaaklik 4-cellig. 


T-cellig: 34 13.6 XIA4—A43u gemiddeld 62.3 
2-cellie: oa AI SOU 4 14.8 X3.5u 
2-eellig : 13:6 306 T.T SAM " 19.9 X 3.6u 
a-cellig : 15.3 5 Au s 31.8 X 3.84 
s-cellig : 27.4— 48.9 X3.4— 8.24 38.6 X 4.OM 


Chlamydospore volop; rond of effe afgeplat; glad of effe 
gestekeld; kleurloos tot ligbruin; enkeld, in kort kettings of in 
kiein bundeltjies; eindelings, en interkalaar; diameter 6.8— I5.3m. 


Geisoleer uit verrotte aartappelmoere; Stellenbosch, Paarl, 
George. 


4. Fusarium oxysporwm Schlecht. 


Lug-mycelium goed ontwikkeld; fyn; wit; soms lig roos- 
kleurig; dig en wollerig. Substraat rooskleurig tot pers gekleur 
en in massa room-rooskleurig. 


Microconidia taamlik volop; ellipties tot effe eiervormig of 
boontjiesvormig; gedra in vals koppies aan onvertakte conidio- 
phore en ook aan die lug-mycelium. 
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Macroconidia volop; sekelvormig; duidelik pedicellaat; 
breedste om die middel en versmal geleidelik na die punt; selde 
ingegord by die tussenskotte; mure relatief dun; gewoonlik in 
sporodochia gevorm; pionnote baie skaars; gedra aan onreëlmatig 
vertakte en taamlike dun conidiophore; meestal 4-cellig. 


T-cellig : 3.4-I1.9X1.5—4.6u gemiddeld 6.93 .0u 


2-cellig : 10.2— 20.3 X 2.6—4.8u 14.3 KARP 
a-cellig : 17.0— 22:1 3.4—AOU 18.2 Xx 3.8u 
a-cellig : 22.1— 42.5 X3.4— SOU A 33 AKA 
s-cellig : 30.6— 49.3 X 3-4— 5.3 )) 39-7 X 4.0M 
b-cellig : 34.0—49.3 XI STU 41.9 4.6u 


Chlamydospore myceliair; rond tot effe onreëlmatig rond; 
eindelings en interkalaar; glad; enkeld of in pare; diameter 
6S— IS. 


Sclerotia soms gevorm; ligblou; diameter .s— 2.5 mm. 


Die kulture ontwikkel `n duidelike aromatiese geur, veral op 
medium 75. 


Geisoleer uit verrotte aartappelmoere : Paarl en Stellenbosch. 


5. Fusarium oxvsporum Schlecht. forma 1 WrT. 


Lug-mycelium goed ontwikkeld; fyn of effe grof; wit tot 
lig-bruinerig of vleesk'eurig; 1.6—S.zau breed. Die stroma meestal 
kleurloos; maar in sommige gevalle ook ligrooskleurig. 


Microconidia betreklik skaars; half-cylindries tot ellipties of 
effe eiervormig; gedra in vals koppies aan onvertakte conidio- 
phore; gewoonlik ook aanwesig op die lug-mycelium. 


Macroconidia volop; sekelvormig; duidelik pedicellaat; 
breedste om die middel; versmal geleidelik na die bopunt; mure 
relatief dun; gedra G6f aan kort, dik Hesvormige, sterigmatiese 
conidiophore, wat van `n centrale swamdraad uitgroei, 6f aan goed 
en onreëlmatig vertakte conidiophore, die eindtakke waarvan 
3.2—18.0ou lank is; conidia verspreid of soms in sporodochia 
gevorm; meestal 4-cellig. 
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1-cellig : 5.8-II.2X3.0—3-6u gemiddeld B8.2x3.2u 


2-cellig : `7.0O— 15.4 X3.0—3-S5M T2 5 KLIK 
3-cellig : 14.0—I9.8X3.2—3.8u T 16.3 X3.3M 
a-cellig : 16.0— 41.3 X3.2—S.Su 5 32.0 X 4.OU 
s-oellig : 19.2— 42.5 X3.5—S.Bu 33.5 X 4.6u 
b-cellig * 25.37 45.0 3.5 — SAM ' dT Mu 
7-cellig: AE ER ETE 


Chlamydospore volop; myceliair; rond tot half rond of 
onreëlmatig afgeplat; bruinerig van kleur, glad; soms etfe 
gestekeld; eindelings en interkalaar; enkeld in pare, kettings of 
klein bundeltjies; 10.0— 16.4 X 6.4 — 12.2. 


Sclerotia kom min voor; kleurloos tot donker roomkleurig; 
diameter 1—3 mm. Die swam skei gewoonlik ook `n aromatiese 
geur af. 


Geisoleer uit die stamme van verwelkte aartappelplante: 
Darling. 


B. SEKSIE MARTIELLA. 


6. Fusarium coeruleum (Lib.) Sacc. 


Lug-mycelium betreklik swak; los; fyn; wit tot gryserig of 
blouerig wit. Substraat selde gekleur; soms blou of bruin- 


roomkleurig. Die kleur van die conidia in massa vaal roomkleurig 
tot blou. 


Microconidia volop; taamlik groot; ellipties tot boontjie- 
vormig; met afgeronde punte; gevakuoleerd; aanwesig aan die 
lug-mycelium en gedra aan onvertakte conidiophore en in vals 
koppies; oorwegend 1-cellig, 


Macroconidia volop; effe ongelyksydig; sekelvormig; 
apedicellaat; met `n ronde bopunt; breedste om die middel van 
die spoor of laer af gedra; aan onreëlmatig vertak.e conidiophora; 
in sporodochia of pionnote; oorwegend a4-cellig. 
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i-cellig : 6.0 —20.4X2.6—6.ou gemiddeld 14.5 X 4.8u 
2-cellig : 12.8—a4.1 X3.4—6.8u ' OPPAS RU 
3-cellig : 19.6 —3T.8 X4.3—6.8u sy 26.4 X 5 AM 


a-cellig : 23.8— 44.8 X8.1—6.8u 34.6 X 5 .Bu 
s-cellig : 25.5 —AS 4 X S.1—6.8u 1 40.3 XO.TU 
6-cellig : 32.3— 45.90 6.8 —6.Su 5 A1.2 X67u 
7-cellig: 54.4 X8.5u 


Chlamydospore volop; rond tot onreëlmatig afgeplat; glad 
of bevrat; eindelings of interkalaar; enkeld, in kettings of in 
bundeltjies; diameter 6.8— IS .3u. 


Geisoleer uit verrotte aartappelmoere: (George, Paarl, 
Stellenbosch en Ceres. 


7. Fusarwm solam (Mart) App. & WET. 


Lug-mycelium taamlik skaars; fyn; dun; wit tot liggrys, 
Substraat gewoonlik kleurloos of in sommige gevalle effe 
groenerig; kleur van die conidia in massa eers effe roomkleurig; 
verander mettertyd na blougroen en uiteindelik na blou. 


Microconidia volop; breed ellipties; half cylindries tot half 
sekelvormig; gedra in vals koppies aan lang, smal conidiophore; 
25—IO02.4 X 3.0— 4.0; gewoonlik aanwesig aan die lug-mycelium. 


Macroconidia volop; breed; apedicellaat; afgerond aan die 
bopunt, wat later versmal namate die spore ouer word; spoor- en 
dwarsmure relatief dik en duidelik; gevorm in sporodochia en 
pionnote, wat in plaatkulture gewoonlik koncentries gerangskik 
is; gedra aan taamlik min vertakte conidiophore of aan 
conidiophore wat van `n centrale swamdraad uitgroei; meestal 


a-cellig. 


1-cellig : S.1-I7.6X 1.7 —-6.4u gemiddeld 10.4 X 3-04 


2-cellie : 12.8 22 KAAS OOM P I8.8 X4.7M 
a-cellig : 16.0—28.9 Xx 3.2—6.8u ' 2 N 
a-cellig : 23.0— 42.8 X 3.5 —6.8u # ape EE 
s-cellig : 29.4— 41.6 X 3.1—6.8u 38.5 X 8 .7M 


6-cellig : 33-6— 42.9% 5.4— 6.4 ” 38.0 X 5.Bu 


le 


Chlamydospore taamlik volop; myceliair en conidies, veral 
in ouer kulture; rond tot half cylindries; gewoonlik enkeld; soms 
in kort kettings, of in klein bundeltjies; eindelings en interkalaar; 
glad; kleurloos tot ligvaalgroen; 6.4— 12.5 X 6.2 — TO.OM. 


Geisoleer uit stamme van verwelkte aartappelplante : Darling, 
en uit verrotte aartappelmoere: . (Ceres, 'George, Paarl en 
Stellenbosch. 


(. SEKSIE DISCOLOR. 
9. Fusarium Sambucmum Fuckl: 


Lug-mycelium taamlik goed ontwikkeld, vlokkerig, donker- 
rooskleurig tot bronsrooi, fyn. Die kleur van die substraat van 
lig-rooskleurig tot donkerrooi en sclerotia afwesig. 


Microconidia baie volop; afgerond aan albei punte; ellipties 
tot half eiervormig; ontwikkel nie aan die lug-mycelium nie, 
maar in vals koppies aan dik, flesvormige conidiophore. 


Macroconidia typies skaars; nie altyd duidelik sekelvormig 
nie; soms effe lensvormig; pedicellaat; gevorm in roosvlees- 
kleurige pionnote; aan goed en onreëlmatig vertakte conidiophore; 
sporodochia meestal afwesig. 


1-cellig: 


3.4- 13.6 X 1.8 —4.3u gemiddeld 5.6 X2.7u 
2-cellig : 6.8—I9.6X2.0—S.Iu ” EER SEL 
3-cellig : 14-6— 28.7 X3.9— 8 Tu 19.2 X4.AM 
d-cellig : 18.7 —50.2 XaAT Su 23.3 MAAK, 


Chlamydospore rond tot halfcylindries; kleurloos; myceliair; 
interkalaar; diameter 6.8- 123m. 


Geisoleer uit verrotte aartappelmoere : Ceres, 
D. SEKSIE VENTRICOSUM. 


9. Fusarmm argillaceum (Fr.) Sacc. 


Lug-mycelium meestal baie skraal; wit tot liggrys; dun en 


vlokkerig. Die substraat gewoonlik kleurloos; sporodochia en 
pionnote afwesig. 


iS 
Conidia afwesig op die lug-mycelium; gedra in vals koppies 
of onvertakte conidiophore; effe ongelyksydig; apedicellaat; met 
” “e j AE . ` 
n ronde bopunt; breër na onder toe; baie min sekelvormig; 
meestal 1-cellig. 


I-oellig : 7.1— 18.3 X3.4-3.0u gemiddeld 11.2 x4.8u ' 


2-cellig : 10 2— 20.8 X3.4—-6.8u 18.2 X SAM 
3-cellig : 18.7 —28.0 XS.I—T.TK T EE ge 
4-cellig : 17.0— 30.1 X S.1—6.8u E 28 T AE AK 


Chlamydospore myceliair; eindelings; rond; afgeplat aan die 
sye; enkeld, in pare, kettings of bundels; gewoonlik duidelik 
gestekeld; diameter 6.8— T1.su. 


Geisoleer uit verrotte aartappelmoere : Ceres. 


BESMETTING VAN AARTAPPELMOERE. 


Vir hierdie doel is gesonde aartappelmoere van die variëteit 
'“Up-to-Date'' verkry, en ontsmet deur indompeling vir dertig 
minute in 'n oplossing van .1% kwikchloride. `n Ronde cylinder 
is toe uit die aartappelmoere verwyder deur middel van `n 
kurkboorder. Die moere is in die wond met die betrokke 
Fusarium-soort besmet, die cylinder teruggeplaas, en die wonde 
aan albei kante toegesmelt met was (Sien illustrasie 8). `n 
Genoegsame getal moere is vir kontroledoeleindes op dieselfde 


manier behandel, behalwe dat hulle nie met `n swam besmet is nie. 


In die besmettingsproewe is ook ingesluit `n kultuur van 
Fusarium oxysporwm wat geisoleer is uit die wortels van verwelkte 
slaaiplante, van Fusarium solani een wat `n droë bolverrotting by 
uie veroorsaak het (5) en een wat geisoleer is uit lupineplantjies. 


Die behandelde moere is toe weggebêre in gewone papier- 
sakke en weggepak in 'n kas in die laboratorium. Die aartappels 
is van tyd tot tyd noukeurig ondersoek om die aard van die 
verrottings vas te stel. NA verloop van neën-en-dertig dae is hulle 
almaal oopgesny, die onderstaande data verkry en die bygaande 
illustrasies geneem. 


7] 
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Tabel 1: Besmetting van Aartappelmoere met verskillende 
Fusaritum-soorte. 
Verrottingstoestand van die 
moere. 
Fusarium-soorte Voedsterplant Getal ë 
waarmee moere waaruit moere . RA Hd o F 
besmet is. geisoleer. besmet. s ) a E Bg - 8 f Ë 
ED) so eo Ms ia as oa 7 
se ME IE AEMSEN SS SI 
- HE AR Pa, HF 0 TE E 
F.oulbisenum $ 
var. blastico'a Solanum tuberosum 33 625 2 | — aa | 1 
F.orthoceras N 19 — EE EE 19 — 
F.orthoceres var. 
albido-violaceum s 80 —l|33|K|—V80]— II 
F OXySposum de ” 38 — EE d4 | — | 88 — III 
Lactuca sativa 19. || — e10- Bk IT 2 IV 
F.oxystorum forma 1| Solanum tuberosum 19 ET N HA AE VII 
F.coeruleum ME AE es v 
F solani ! ao ETA AE N es 
Allium cepa 19 Me EP ER ee 190 ES 
| 
(] Lupinus sp. 19 1 1 SY 5) Ee 
F sambucinum Solanum tuberosum 19 1 i8 N — EYE 
F.argillaceum s 19 —|— 19 — — VI 
Kontrole 21 EE IE VEL 


Fusarium bulbigenum var. blasticola veroorsaak meestal `n 
half-waterige verrotting van die aartappel (Illustrasie 'T). 


In 


enkele gevalle was die verrotting typies waterig, met uitskeiding 
van 'n aansienlike hoeveelheid vog. Die vel van sommige 
aartappels was heeltemaal los en kon maklik heen en weer geskuif 
word. 'Twee moere wat met hierdie swam besmet was, het min of 
meer 'n droë verrotting getoon. Die verrotting was in hierdie 
gevalle egter nie ver gevorder nie en kon moontlik later in `n meer 
waterige verrotting ontwikkel het. 


Fusarium orthoceras het in hierdie proef `n verrotting 
veroorsaak wat taamlik droog was. Die verrotting van die moere 
het egter nog nie ver gevorder teen die tyd toe die proef geëindig 


15 
is nie. In die meeste gevalle was omtrent `n kwart van die 
aartappel aangetas. Die cylinder was in alle gevalle vernietig 
en swamdrade was taamlik volop in die holte van die verrotte dele. 


Hierdie laasgenoemde word egter nie beskou as `n bewys van 
parasitisme nie. 


Die verrotting wat deur F. orthoceras var. albido-viclacewm 
veroorsaak word, was meer droog as dié van aartappels wat met 
F. bulbigenum var. blasticola besmet was (IMustrasie- IT), en in 
die meeste gevalle was dit meer `n droë verrotting. 


F. oxysborum, geisoleer uit verrotte aartappels, was onder div 
toestande van hierdie experiment een van die aktiefste verrotters 
van die aartappels. Die meerderheid van die moere wat hiermee 
besmet was, was byna totaal verrot n4 die neën-en-dertig dae. 
Hier ook was die verrotting meer droog as waterig, en in sommige 
moere was die vaatbundelring ook effe verkleur. Die verkleuring 
was egter hier nie so kenmerkend as in die aartappels wat besmet 
was met die kultuur van F. oxysporum, geisoleer uit slaai 
(Lactuca sativa) nie (IHustrasie IV). Verrotting deur laasge- 
noemde veroorsaak was weer meer droog as dié van die vorige 
kultuur. 


Die mees typiese droë verrotting is in hierdie experiment 
veroorsaak deur F. oxysporum forma 1. (MHlustrasie VII), waar 
die besmette moere byna heeltemaal hol en kurkdroog va binne 
was. In die proef was hierdie swam een van die aktiefste verrot- 
ters van die moere. 


Die aartappelmoere wat met F. coeruleum besmet was, was in 
al die gevalle baie min aangetas (Illustrasie V). By die besmette 
knolle was feitlik net die cylinder vernietig, terwyl die verrotting 
baie min in die aartappel gesprei het. Die verrotte gedeelte was 
meestal 'n kwart- tot 'n halfduim in diameter, min of meer kurk- 
agtig en droog. 


Die kultuur van F. solami wat uit verrotte aartappelmoere 
verkry is, is blykbaar ook maar `n swak verrotter van aartappels. 
Die verrotting was hier egter verder gevorder as by moere wat 
met die vorige swam besmet is. In alle gevalle was die verrotting 
droog. F. solani, wat uit uiebolle geisoleer is en wat `n droë 


IG 


verrotting van uiebolle veroorsaak (5), het 'hier `n half waterige 
verrotting veroorsaak. Alhoewel die verrottings hier nie ver 
ontwikkel het nie, was dit in alle gevalle verder as dié deur die 
vorige twee swamme veroorsaak. F. solani, geisoleer uit verwelkte 
lupineplantjies (Lupinus sp.), blyk egter baie min parasities te 
wees, aangesien maar net vyf van die besmette moere deur die 
swam aangetas was. Die moere, wat met hierdie swamme besmet 
was, was betreklik min aangetas, en die verrottings wat hulle 
ondergaan het, was waterig tot droog. 


F. sambucinum veroorsaak `n half waterige verrotting, maar 
kan ook as een van die minder aktiewe parasiete op aartappelmoere 
beskou word, aangesien die verrotting in die meeste gevalle maar 
jan 2 tot s mm. in die knol versprei het. Die vernietigde gedeelte 
van die aartappel was kenmerkend donker persblou gekleurd. 

Ook F. argillaceum kan beskou word as een van die swakkere 
verrottingsorganismes van aartappels, aangesien moere wat 
hiermee besmet was, byna glad nie aangetas is nie. (Illustrasie 
VI) Die cylinder is in alle gevalle vernietig; maar die 
verrotting het omtrent niks verder in die aartappel in versprei nie. 


Die aartappelmoere wat as kontroles gehou is het dwarsdeur 
gesond gebly (Ilustrasie V1ID. lIn sommige gevalle 'het die 
cylinder wat met die kurkboorder verwyder en later weer terugge- 
plaas is, effe bruinerig geword, maar by die oorgrote meerderheid 
van moere was hierdie cylinder feitlik van dieselfde kleur as die 
omliggende weefsel. 


BESMETTING VAN AARTAPPELPLANTE IN DIE PLANTHUIS. 


Gewone tuingrond is by een-en-'n-half atmosfere stoomdruk 
vir een uur gesteriliseer, waarna dit goed bemes en in hoeveelhede 
van 8.2 kgm. in deurgesnyde paraffineblikke afgeweeg is. Die 
verskillende Fusarium-soorte wat uit verrotte aartappelmoere 
geisoleer is, is in ËErlenmeyer-flesse op `n voedingsbodem 
bestaande uit vyftig gram koring, vyftig gram hawer en 100 c.c. 
water aangekweek. Die verskillende Fusaria het besonder welig 
op bogenoemde voedingsbodem gegroei, en spore was uitermate 
volop. 'Toe die kulture sestien dae oud was, is die blikke met 
gesteriliseerde grond in groepe van drie gedeel, en die grond van 


ri 
elke groep met die bepaalde Fusarium-soort besmet deur die 
voedingsbodem van `n fles goed in die grond van 'n blik in te 
werk. 


In elke blik is toe `n aartappelmoer van die variëteit 
'“Up-to-Date”', vooraf vir vyf-en-veertig minute in `n .1% 
sublimaat oplossing gesteriliseer, op `n diepte van drie duim 
geplant. Nadat die moere geplant is, is die besmette grond 
toegegooi met gesteriliseerde grond teneinde die verspreiding van 
spore te verminder. 


Die swamme het welig gesporuleer in die grond en, tce die 
aartappelplante aan die opkom was, is die grond versigtig om 
die stammetjies weggekrap. Die stammetjies is toe net onder 
die grondoppervlakte met `n gesteriliseerde naald geprik en. `n 
klompie van die spore van die betrokke swam op die ingewerkte 
voedingsbodem in die grond is in. die wond ingesmeer. Hierby is 
ook nog die voedingsbodem met die swam om die wondplek 
geplaas en die grond weer versigtig toegekrap en natgegooi. 
Waar twee of meer stamme van een moer ontstaan het, is elkeen 
op bogenoemde wyse met die betrokke Fusarium-soort besmet. 


Intussen is die moere wat nie opgekom het nie, uitgehaal en 
ondersoek. Dit is gevind dat sommige Fusaria `n droë of `n 
waterige verrotting van die moere veroorsaak het, nog voordat 
hulle `n kans gehad het om te ontkiem. Uit sulke verrotte 
aartappels is herisolasies gemaak en die betrokke Fusarim-soort 
weer verkry. 


Dit was opvallend dat nie een van die aartappelplante wat 
besmet was, verwelk het nie. Nie een het selfs enige tekens van 
besmetting getoon nie. Die plante 'het in alle gevalle welig 
gegroei tot by die tyd van rypwording. By sommige plante is 
die verkleuring van die stam by die prikwond opgemerk, maar 
sonder enige merkbare nadelige effekt. Die aartappels wat in 
die grond gevorm is, was in sommige gevalle aangetas deur 'n 
stam-ent-verrotting. Die kontroles het dwarsdeur gesond gebly. 


Die resultate word aangegee in Tabel IT. 


IS 
Tabel I1.—Besmetting van die grond en van aartappelplante met 
verskillende Fusariwm-soorte geisoleer uit aartappels. 


Toestand van nie- - 
? GE 
Fusarium-soort, Eeal Getal uitgeloopte iS An ee Ee ) BEE 
ee N DERS ng Ed Eie Droë Waterige besmet. ing. El 1 Ee s 
uitgevoer ls. - Vver- Vver- d E by EF E9 
rotting. rotting. DEE |OFS 
F.bulbigenum 
var. blasticola 6 4 2 — 7 — —— 
FLorthoceras 3 2 — | 1 8 — -— 
F.orthoceras var. 
albido-violacsum 9 5 4 — 9 Ee EE 
F.oxysporum 6 5 di — 10 Ee E 
FL.oxysporum forma 1 3 3 — — 4 Es iF 
F.coeruleum 9 5 d — 11 —— — 
F.solani 6 5 1 — 10 — 
F.sambuc:num 3 E— — 8 — — 
F.argilaceum 3) 3 —— —— SE — EE 
Kontrole 6 6 aa es de — #- 


'n Hele aantal Fusariuwm-soorte is dus in staat om aartappel- 
moere in die grond te verrot nog voordat hulle `n kans gehad het 
om te ontkiem. F. bulbigenum var. blasticola, F. orthoceras var. 
albido-violaceum, F. oxysporum, F. coeruieum en F. solani het 
'n droë verrotting van die moer veroorsaak, terwyl #. orthoceras 
'n waterige verrotting veroorsaak het. 


In verband met hierdie experiment is dit opvallend dat nie 
een van die Fusarimum-soorte verwelking van aartappelpalnte in 
die planthuis veroorsaak het nie, alhoewel die gronde baie swaar 
besmet, en die methode van besmetting van die stamme drasties 
was. Selfs F. oxysporum wat deur sommige navorsers as 'n 
taamlike aktiewe verwelker van aartappelplante beskou word, het 
hier glad nie verwelking veroorsaak nie. Alhoewel vaatbundel- 
verkleuring wel voorgekom het, ontstaan die vraag of die toestand 
gedurende hierdie proef gunstig genoeg was vir verwelking van 
plante deur hierdie swam. (Goss (8) vind b.v. dat F. oxysporwm 
nie so virulent is soos deur sommige navorsers beweer is nie, en 
dat verwelking van plante deur hierdie swam begunstig word deur 
toestande wat ongunstig is vir die groei van die aartappelplante. 
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F. coeruleum, wat onder laboratoriumstoestande baie min 
verrotting veroorsaak het, het hier `n taamlike hoë persentasie 
van die moere in die grond laat verrot voordat hulle kon ontkiem. 
Die verskil in die besmettingsvermoë van hierdie swam in die 
besmettingsproewe in die laboratorium en in die planthuis is 
blykbaar enigermate aan die hoër temperatuur toe te skrywe wat 
geheers het gedurende die verloop van die laaste experiment as 
dié van die eerste in die laboratorium. (Goss (7), Weiss en andere 
(18) vind egter dat temperatuurverskille tussen 22(C0 en a7oC, 
soos hier die geval was, nie genoeg is om verrotting deur die 
verskillende Fusarium-soorte te verhinder nie. Weiss en andere 
(18) vind ook dat F. coeruleum en F. Sulphureum wel 'n mate van 
verrotting van moere kan veroorsaak selfs by byna die laagste 
temperatuur waarby aartappels nog met veiligheid weggebêre kan 
word. 


DIE UITPLANTING VAN BESMETTE MOERE. 


Van `n besending van ongeveer twintig sak elk van moere 
van variëteit “Flowerball”' en “Ragis”, waarvan ongeveer `n 40% 
deur die verskillende Fusarium-Soorte verrot was, is die bestes 
uitgesoek, d.w.s. alle moere wat skynbaar onaangetas was en 
waarvan die ogies nog taamlik normaal was. Hierdie moere is 
uitgeplant op twee verskillende plase en die aartappellande is 
onder gereelde toesig gehou teneinde vas te stel of enige van die 
aartappelplante sou verwelk. 


Hier en daar het moere nie ontkiem nie, en toe hulle uitgehaal 
en ondersoek is, het dit geblyk dat hulle deur `n droë of waterige 
verrotting aangetas is. (Geen plante van beide variëteite het egter 
enige tekens van verwelking getoon nie. 


Dit is gevind dat die aartappels van hierdie plante nie lank 
by gewone temperatuur gebêre kan word nie, aangesien verrotting 
binne veertien dae ontwikkel het. Hierdie feit dui dus aan dat die 
grond wel deur die beplanting van besmette moere met hierdie 
swamme besmet geraak het, maar dat nie een van hulle onder 
hierdie omstandighede enige verwelking op die land veroorsaak 
nie. 
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GEVOLGTREKKINGS EN OPSOMMING. 


Deur aartappelmoere in die laboratorium en aartappelplante 
in die planthuis met verskillende Fusarium-soorte te besmet is dit 
vasgestel dat verskeie van hul `n droë of waterige verrotting van 
moere kan veroorsaak. Die Fusaria wat die geredelikste `n 
verrotting van moere veroorsaak, behoort tot die seksie Elegans 
nl. F. bulbigenum var. blasticola, F. orthoceras var. albido- 
violaceum, F. oxvsporum en F. oxvsporum forma 1. F. coerulewm 
van die seksie Martiella is blykbaar onder gunstige toestande ook 
in staat om `n taamlike mate van verrotting te veroorsaak, terwyl 
F. solani, geisoleer uit verskitlende plante, as een van die swakkere 
verrottingsorganismes moet beskou word. 


Nie een van hierdie Fusarium-soorte het 'n verwelking van 
aartappelplante in die planthuis veroorsaak nie. Hierdie gegewens 
is gestaaf deur erg besmette moere in lande uit te plant en die 
plante altyd noukeurig en gereeld te ondersoek. 


Tot dusver is ook nie enige ernstige gevalle van verwelking 
van aartappelplante in die Winterreënstreek opgemerk waar een 
of meer van die FuSarium-Soorte uitsluitlik as die oorsaak kan 
beskou word nie. 


Die beskrewe soorte is dus hoofsaaklik van belang in dat 
hulle verrotting van moere veroorsaak in die bewaarkamers of op 
die land. 


ENGLISH SUMMARY. 


The wilt disease of potatoes occuring in South Africa is 
mostly caused by Bacillus solanacearum and occasionally by 
Phytophthora 'infestans. ln some cases, however, various 
Fusarium species were found to be associated with the former 
organisms in affected material. Several Fusarium species have 
also been isolated from potato tubers affected with dry, wet or 
stem-end rot. 'These Fusarium species, viz. F. bulbigenum Cke. 
and Mass. var. blasticola (Rostr.) Wr., F. orthoceras App. & WT., 
F. orthoceras App. & Wit. var. albido-violaceum (Dasz.) Wr., F. 
oxysporum Schledht, F. oxysporum Schlecht, forma 1 Wr., F. 
coerulewm (Lib.) Sacc., F. solam (Mart.) App. and Wr., F. 
sambucinum Fuckl and F. argillaceum (Fr.) Sacc. are described 
in this contribution. 


By means of potato tubers inoculations it was established that 
the species belonging to the section Elegans were the most 
important rot producers, whereas those belonging to the Sections 
Martiella, Discolor and Ventricosum caused only a slight decay 
of potato tubers. 'The rots in the former cases varied from dry, 
caused by F. oxysporum foriha 1, to watery and semi-watery 
caused by F. bulbigenwm var. blasticola. 


No wilt of potato plants could be produced in the greenhouse 
by inoculations with any of these species. 'The plants from 
apparently unaffected tubers, selected from a consignment of 
which about 40% were rotted remained perfectly healthy, though 
some of the planted tubers rotted in the soil before any germination 
could take place. 


These Fusarium species therefore appear to be of importance 
mainly as rot producers in the store or in the field. 
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ILLUSTRASIE IT. 
Aartappelmoere verrot deur Fusarium bulbigenum Oke. & Mass var blasticola 


(Rostr.) Wr. 


[LLUsrRAsIE II. 


Moere besmet met Fusarium orthoceras App. & Wr. var. albido-violacewm 


(Dasz.) Wr. 


[LLvsrRAsiE TIT. 


Droë en half waterige verrotting van moere deur Musarium' ozysporwm 
Schlecht (geisoleer uit verrotte aartappelmoere) (Solanum tuberosuam). 


ILLUSTRASIE TV. 


Half droë verrotting en donkerder verkleuring van die vaatbuniering 
deur [Fusarium ozysporwm Schlecht (geisoleer uit verwelkte slaaplante) 
(Lactuca sativa). 


ILLUSTRASIE V. 


Aartappelmoere besmet met Fusarium coerulewm (Lib.) Sacc. Feitlik net 
die cylinder, wat by besmetting verwyder en herplaas is, Is vernietig. 


ILLUSTRASIE VI. 
Moere besmet met Fusarium avgillacewm (Wr.) Sacc. 


ILLUsTRAsIE VII. 


Typiese droë verrotting van aartappelmoere besmet met Fusarim 
ozysporwm Schlecht forma 1 Wr. 


ILLUSTRASIE VIII. 


Aartappelmoere wat gehou was as kontroles, aantonende die toegesmelte wondplekke en 
die toestand van die binneste van die moer by die beëindiging van die eksperiment. 
Die cylimder wat vir besmetting verwyder was, is hier duidelik as 'n ronde kring te sien. 
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Korsmosse van die Unie van Suid-Afrika.) 
If. Familie Cladoniaceae. 


INLEIDING. 


Verskeie korsmosse van hierdie familie is deur verskillende 
persone in die Unie versamel. ln hierdie mededeling word 
beskrywings gegee van al die geslagte en soorte van hierdie 
familie wat van die Unie aangeteken is. Sommige soorte het ek 
nie tot my beskikking gehad vir studiedoeleindes nie, en in sulke 
gevalle moes ek my tevrede stel met die beskrywings van ander 
auteurs, en uit hul put. . By hierdie studie is, o.m., Waino se 
,Monographia Cladomarum Universalis” geraadpleeg. 


Mej. S. Garabedian, kurator van die herbarium aan die 
Suid-Afrikaanse Museum, Kaapstad, het goedgunstiglik exem- 
plare wat in genoemde herbarium bewaar is, aan my geleen, en vir 
hierdie tegemoetkoming is ek aan haar dank verskuldig. Die 
illustrasies by hierdie mededeling is van foto's geneem deur mnr. 
S. |. du Plessis, Lektor aan die Landboukollege van die 
Universiteit. 


EIENSKAPPE VAN DIE FAMILIE. 


Die thallus van die korsmosse wat tot hierdie familie behoor, 
is tweeledig, en bestaan uit : (1) `n horisontaal groeiende deel, plat 
op die substraat of min of meer opstygend — die sogenaamde 
primaire thallus, en (2) vertikaal groeiende thallusstele wat 
podetia genoem word. 


Die primaire thallus is skubvormig, blaaragtig of korsagtig, 


en is 6f blywend 6f sterf eindelik af. 


* |. Familie Roccellaceae. S.A.Jnl.Sc. 1983. 
II. Familie Teloschistaceae. S.A.Jnl.Sc. 1933. 
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Die podetia ontstaan meestal van die oppervlakte van die 
primaire thalluslobbe, selde van die rande. By sommige 
Cladonia-soorte sterf die podetia van onder af maar hul boonste 
deel groei voort. Die podetia is min of meer cylindries, vertak of 
onvertak, bekerdraend of nie, met of sonder `n skors, soms met 
skubbe bedek, solied of hol van binne. Van die rande, of die 
middel, van die bekers ontstaan daar by sommige soorté 
sekundaire podetia en van dié weer tertiaire, ens. 


By die bekerlose soorte ontwikkel die apothecia eindelings, en 
by die bekerdraende soorte langs die rande van die bekers. Die 
asci is 6 tot 8-sporig. Die spore is kleurloos, eencellig cf op 
verskillende maniere gedeeld. 


Die wiercelle behoor tot die geslag Protococcus. 
Sleutel tot die Geslagte. 


Podetia kort, meestal onvertak, nie bekerdraend nie; primaire 
thallus korsvormend, korrelagtig of bestaan uit klein 


skubbe: 
Hypothecium helder; spore ellipties, eencellig of parallel 
2- tot a-cellig - sies ese sek ts EF. Baeomyces 
Hypothecium dik, donker van kleur; spore ellipties, een- 
Gellig se Me eed La es NE Oe RE BilopAOFON 


Podetia goed ontwikkeld, bekerdraend, of bekerloos en min 
of meer heesteragtig vertak; primaire thallus 
bestaan uit blaaragtige skubbe; spore eencel- 
lig s 3. Cladonia. 


Baeomyces. 
Bacomyces roseus Pers. 


Primaire thallus korsvormend, vratagtig, soms baie uitge- 
strek, witagtig, kleur geel met KHO. Podetia kort, ongeveer 
1-3 mm. hoog, cylindries, ongeveer 1 min. dik.  Apothecia 
eindelings aan die podetia, min of meer bolvormig, sonder `n 
thallusrand, kleur oranje met KHO; punte van asci kleur blou 
met jodium. Spore kleurloos, eencellig of onduidelik tweecellig, 
spindelvormig, meestal gebuig, 11—26X 2.5 — 3. 


Groei op die grond. Stizenberger vermeld dat hierdie 
korsmos op die Spitskopberge, naby Lydenburg, Transvaal, deur 


Wilms gekollekteer is. Dit is ook bekend. van Europa en 
Brittanje. 


Pilophoron. 
Pilophoron aciculare Nyl. 


Primaire thallus korsvormend, besprinkeld met min of meer 
bolvormige, olyfkleurige cephalodia. Podetia regopstaande, wit, 
onvertak, of met 2 tot s takkies, min of meer cylindries, verspreid 
of in groepe, oppervlakte bevrat, steriele exemplare elsvormig. 
Apothecia eindelings aan die podetia, halfbolvormig. Spore 
sekelvormig, 17-20 X8—7M. 


Groei op die grond en aan verrottende hout. Volgens 
Stizenberger is hierdie korsmos aan die Kaap die Goeie Hoop 
versamel. Dit is ook bekend van Australië en van Amerika. 


Cladonia. 
Verdeling in Ondergeslagte en Hoofgroepe. 
1. Ondergeslag Gladina (Nyl) Wain. 
Primaire thallus korsagtig, sonder skors en korrelagtig, 
verdwyn spoedig, Podetia verlengd, ryklik vertak, sterf 
van onder af, maar groei voort van bo, nie bekerdraend 


nie, cylindries, sonder skors. 


IT. Ondergeslag Clathrina (Mill. Arg.) Wain. 


Primaire thallus onbekend. Podetia kaal, met `n dik 
skors wat opgebou is uit swamdrade wat in die lengte 
loop, vertak, sterf van onder af, nie bekerdraend nie, 
Apothecia bruin. 


(II. Ondergeslag Cenomyce (Ach.) Th. Fr. 


Primaire thallus skub- of blaaragtig. Podetia beker- 
draend of nie, onvertak of vertak, met of sonder soredia. 


Reeks A Cocciferae Del. Apothecia skarlakenrooi. 


Reeks B Orchrophaeae Wain. Apothecia lig- of 
donkerbruin. 
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1.  Ondergeslag Cladina (Nyl.) Wain. 
Podetia lugtig vertak, groenagtig tot strooi- 
geel, oksels dikwels geperforeerd, 
steriele eindtakkies knikkend ... 1. (C. sylvatica 
Podetia dig vertak, eindtakkies reguit ... 2. C. Pycnoclada 
II. Ondergeslag Clathrina (Mill. Arg.) Wain. 


Podetia meestal bruin, steriele eindtakkies 
elsvormiPs ku er we ER AE ag EteSOIG 


III. Ondergeslag Cenomyce, Reeks A. Cocciferae. 


Podetia typies nie bekerdraend nie: 


KHO ME ER es aste ee n ai de MArilendd 
KEHO: 
Podetia melerig sorediës si EE. bacdiaris 
Podetia glad of korrelagtig 
soredios ` .& mo Bi re Ee SO. ESE oerede 
Podetia typies bekerdraend: 
KHO-, podetia korrelagtig sore- 
dios 7. C. flabellifoz- 


mis, var. tenella 


IV. Ondergeslag Cenomyce, Reeks B. Ochrophaeae. 


“Podetia geperforeerd by die oksels, aan die punte, of in die bekers. 


Podetia dwergagtig, bekerloos; 
primaire thallus goed ontwik- 
wikkeld, blywend. | ae es aa. BL C Eaespiicia 


Podetia glad of slegs effens sore- 


dis, meestal nie bekerdraend 
nie; 


OI 


KHO- Oo IE. ureata 
BEHOOR id GE is io. En OrRIS 
var. Pungens — Podetia dun, sonder skubbe, 


esoredios. 
var. foliosa — Podetia met skubbe, esordiës. 
Podetia korrelagtig of bevrat, min 


of meer met skubbe bedek, 
meestal bekerdraend ... ie DI CO. Sguamosd 


“*Podetia nie geperforeerd aan die punte of in die oksels nie: 


Podetia glad en korrelagtig, meestal bekerdraend:: 


Podetia bekerdraend, bekers wyd 
(die vorm van 'n wynkelkie) 12. (C. pyxidata 


var. pocllum— Primaire skubbe plat; podetia baie 
kort, korrelagtig bevrat. 


var. chlorophaea — Primaire skubbe opstvygend; 
podetia korrelagtig, melerig bepoeierd in 
boonste gedeelte. 


` 


Podetia bekerloos of bekerdraend, 
beters smal MM EA haa HE. piiyrea 


var. scyphifera — Primaire thallus verdwyn; podetia 
bekerdraend, sonder skubbe, glad as hul jonk 


IS. 


Podetia melerig sorediës ... ... .. 4. (C. fimmbriata 


Variëteite van C. fimbriata. 
Podetia min of meer deurskynend: 


var. chondroidea— Podetia heeltemaal sonder skors. 
sorediës, bekerdraend of bekerloos. 
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Podetia nie deurskynend nie: 


var. nemoxyna — Podetia lank, bekerdraend, met 
onreëlmatig-stralende spruite van die rande van 
bekers, of met spruite van die podetia, en wat 
Of elsvormig is Of smal bekers dra. 


var. ochrochlora — Podetia kort, onderste gedeelte 
met 'n skors en glad, boonste gedeelte skorsloos 
en melerig sorediës. 


var. radiata — Podetia lank, skorsloos en melerig, 
elsvormig, of meestal bekerdraend en met 
spruite van die bekers. 


var. simplex — Podetia kort, dun, fyn bepoeierd, 
met smal bekers. 


var. Subulata — Podetia lank, meestal bekerloos en 
elsvormig. 


1.  Cladonia sylvatica (Linn.) Hoffm. 


Primaire thallus bestaan uit verspreide, of aan mekaar 
grensende, geel-groen korsies, en gaan gou tot niet. Podetia 
lugtig vertak, sterf van onder af maar groei voort van bo, 
cylindries, ietwat viltig behaard en ru, lig-strooikleurig of 
groenerig; takkies kort, uitgespreid, die oksels dikwels uitgesweld. 
en geperforeerd; eindtakkies knikkend terwyl hul steriel is, maar 
reguit as hul apothecia dra. Apothecia (skaars) klein, enkeld of 
in groepe aan die punte van die eindtakkies, bruinagtig. Spore 
sekelvormig. 


Gevind aan die Kaap die Goeie Hoop deur MacOwan en deur 
Jelinek. 


2. Cladomia pycnoclada (Gaud.) Nyl. 


Primaire thallus bestaan uit dun, verspreide, of aan mekaar 
grensende, geel-groen korsies. Podetia sterf van onder af, maar 
nuwes ontwikkel van oorblywende deel, dig vertak, min of meer 
cylindries, nie bekerdraend nie, die oksels uitgesweld en meestal 
geperforeerd; oppervlakte sonder skors, met of sonder soredia, 
strooiagtig geel tot seegroen of lig-askleurig, steriele eindtakkies 
elsvormig, reguit. Apothecia enkeld of enige bymekaar. 


d 


Op Tafelberg, Kaapstad, deur MacOwan. 


Ook bekend van Amerika, 'Tasmanië, Nu-Seeland, Europa, 
en ander streke. 


3. Cladomia aggregata (Sw.) Ach. 


Primaire thallus onbekend. Podetia met 'n skors, esorediës, 
donkerbruin of rooiagtig, dun, steriele takke dunner as die 
fertiele. sterf van onder af en nuwes ontstaan van boonste gedeel- 
tes, dig vertak, subcylindries of ietwat afgeplat, min of meer 
uitgeswel by die oksels, nie bekerdraend nie; eindtakkies 
elsvormig en dikwels gevurk, reguit of onreëlmatig gebuig. 
Apothecia klein, in groepe aan die punte van die podetia, bruin. 
Spore langwerpig, sekelvormig of eiervormig. 


Kaap die Goeie Hoop, (Drége); Baviaanskloof (Breutel). 


Ook bekend aan Asië, Australië, Madagaskar, St. Helêna en 
ander dele. 


4. Cladonmia macilenta Hoffm. 


Illustrasie 1. 


Primaire thallus bestaan uit betreklik klein, gelobde, of 
gekartelde skubbe, seegroen of witagtig seegroen van bo, wit van 
onder, Podetia onvertak of vertak, nie bekerdraend nie, 
cylindries, oppervlakte melerig sorediës (by f. corticata met `n 
skors); kleur geel met KHO. Apothecia skarlakenrooi, enkeld 
of in groepe. 


Garciapas, Riversdale deur C. 'Thorne (Herb. Suid- 
Afrikaanse Museum, 38830); Langeberge deur K. H. Barnard 
(Herb. Suid-Afrikaanse Museum, 32676); aan verrottende hout op 
Tafelberg deur MacOwan; op die grond, Garciapas, Riversdale 
(J- Muir 4884). 


Dié soort kom ook in Brittanje, Amerika en Europa voo. 


Var. corticata Wain. Podetia met `n skors. By Kooks- 
bosch, Suid-Afrika (Breutel). 
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s.  Cladomia bacillaris Nyl. 


Illustrasie 2. 


Primaire thallus skubvormig, gelob of gekarteld, seegroen of 
witagtig van bo, wit van onder. Podetia dun, subcylindries, 
onvertak of ietwat vertak, 1—2.s cm. lank, 0.s—I mm. dik, 
grysagtig wit, skerppuntig of stomperig, melerig soredis, soms 
met klein skubbe veral aan die voet; KHO —. Apothecia 0.5—I 
mm., enkeld of in groepe aan die punt van die .podetia, 
skarlakenrooi. 


Aan verrottende stompe: Hoofbos, Knysna; 'Tafelberg, 
Kaapstad (Breutel). 


Ook bekend van Europa, Engeland €n Amerika. 


6.  Cladonia Floerkeana (FT.) Sommerf. 


Illustrasie 3, 


Primaire thallus bestaan uit klein, verspreide, gelobde, of 
gekartelde skubbe, wit-groenkleurig van bo, wit va onder. 
Podetia cylindries, onvertak of vertak, 1—2.s cm. lank, 0.5—2 
mm. dik, groenagtig wit, heeltemaal of gedeeltelik met `n skors, 
Of esorediës of korrelagtig sorediës, soms met skubbetjies, meestal 
nie bekerdraend nie, maar soms ietwat verbreed n veitak aan die 
punt; KHO —. Apothecia skarlakenrooi, saamgehoop aan die 
punte van die podetia. 


Aan . verrottende hout: Houtbos, 'Transvaal; Knysna, 
Kaapland; op die grond langs die berg by Hermanus. 


Ook bekend van Asië, Australië, Amerika en Brittanje. 


7. Cladonia flabelliformis (Flk.) Wain. tenella Zahlbr. 


Skubbe van primaire thallus gelob, papiervit van kleur, 
Podetia baie dun, sonder skors, oppervlakte melerig, sonder 
skubbe, bekerdraend, by steriele exemplare elsvormig, ietwat 
swawelkleurig bepoeierd maar altyd wit onder die poeier; kleur 
orangegeel met KHO. 


Aan dooie hout : Tafelberg, Kaapstad (Wilms). 


Lyk ietwat op Cl. macuenta, maar fertiele plante dadelik 
daarvan onderskeibaar deurdat hul bekerdraend is. 
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9.  Cladonia furcata (Huds.) Schrad. 


Skubbe. van primaire thallus klein, getand of gelob, kleur 
van bo seegroen, bruinagtig of witagtig, van onder wit. Podetia 
in groepies, verlengd, met `n skors, min of meer cylindries, 
meestal sonder soredia, soms ietwat sorediës, seegroen, witagtig, 
of bruinerig, gevurk, of min of meer straalvormig vertak, meestal 
geperforeerd by die oksels; punte clsvormig of stomp, nie 
bekerdraend nie; KHO —. Apothecia klein, bruin. 


Aangeteken van die Kaap die Goeie Hoop. 


Ook bekend van Brittanje, Europa, Amerika, Australië en 
Asië. 


Herkenbaar aan die gladde podetia wat `n skors besit, en aan 
die punt gevurk is. 


10.  Cladonia rangiformis Hoffm. 


Skubbe van primaire thallus van middelmatige grootte, 
verdwyn eindelik. Podetia lank, witagtig tot grysgroen of 
olvfgroen, nie bekerdraend nie, dig gevurk, oksels meestal toe 
maar soms deurboord, meestal sonder soredia en glad, soms effens 
sorediës; kleur geel met KHO. Apothecia bruin, enkeld of in 
groepe aan die punte van die eindtakkies van die podetia, skild- 
vormig. Spore soms eiervormig, meestal langwerpig en 
betreklik lank. 


Onderskeibaar van (Cl. furcata aan die geel reaksie met 
KHO, en deurdat die plante in die algemeen ook digter is. 


var. Pungens (Ach) Wain, Podetia dun, sonder skubbe, 
' esoridiës, steriele takke baie dun en elsvormig. By 
klam plekke op Tafelberg, Kaapstad (Jelinek). 


var. foliosa Fik. Podetia met skubbe, esoredios. 
11.  Cladonia $Sguamosa (Scop.) Hoffm. 
Primaire thallus meestal blywend, verdwyn soms, bestaan 


uit gekartelde, onreëlmatig vingervormige, of smal gelobde 
skubbe, opstygend of plat, verspreid of in groepe, van bo grys- 


agtig wit, bleek, seegroen, of bruin, van onder wit. Podetia min 
of meer cylindries, meestal bekerdraend, meestal vertak, skors 
geruit, of verdwyn en oppervlakte korrelagtig sorediés, min of 
meer bedek met skubbe, oksels geperforeerd; KHO —. Apothecia 
klein, aan die rand van die bekers of aan die punte van die 
takkies, enkeld of in koppe, lig- tot rooibruin. 


Op die grond op Tafelberg, Kaapstad. 
Hierdie soort kom ook in verskeie ander wêrelddele voor. 


Meestal herkenbaar aan die min of meer skorslose podetia wat 
met skubbe beset is. 


12.  Cladonia yxidata (Linn) Fr. 


Illustrasie 4. 


Primaire thallus bestaan uit gelobde, vingervormige, of 
vnreëlmatig gedeelde skubbe, plat of opstygend, seegroen tot 
witagtig of geelagtig van bo, witagtig van onder. Podetia 
meestal kort, met `n skors en meestal glad, boonste gedeelte soms 
korrelagtig, bekerdraend; bekers enkelvoudig of met bekerdraen- 
de spruite, reëlmatig, die vorm van 'n wynkelkie, holte glad of 
korrelagtig, rand gaaf of getand. Apothecia sittend aan die rand 
van die bekers, of aan korter of langer spruite, met mekaar ver- 
groeid, bruin van kleur. Spore langwerpig. 


Aan die Kaap die Goeie Hoop (Drége en Breutel). 


Ook bekend van Amerika, Brittanje, Australië en Asië. 


var. pocillum (Ach.) Flot. Primaire thallus diep ingesny, 
meestal groter as by die soort, heeltemaal plat en 
korsvormend, grysagtig tot grysagtig bruin. 
Podetia baie kort, korrelagtig bevrat, nie melerig 
soredios nie. 


var. chlorophaea Flk. Primaire skubbe opstygend. 
Oppervlakte van podetia Ee ee word melerig 
soredios. 


Op die grond op `n klip, Umtali, Rhodesië (F. 
Eyles 58553). 


T 
13. Cladomia pityrea (Flk.) Fr. 


Skubbe van primaire thallus smal, gekarteld of gelob, 
grysgroen of olyfkleurig van bo, wit van onder, verdwyn dikwels. 
Podetia bekerdraend, sommige bekerloos en elsvormig, stomp, of 
met apothecia aan die punt, verspreid of in groepe, witagtig tot 
as- of olyfkleurig, met `n skors en glad, of heeltemaal sonder `n 
skors en korrelagtig sorediës, skurwerig, soms met skubbe; 
KHO—. Bekers smal, rand getand of dikwels onreëlmatig, 
spruite ontstaan van die rand. Apothecia sittend of aan kort 
steeltjies langs die rand van die bekers, of aan die punte van die 
spruite, lig- of donkerbruin. 


Op die grond op Tafelberg, Kaapstad (Jelinek). 


Lyk ietwat op `n klein vorm van Cl. $guamosa maar meestal 
bekerdraend; oppervlakte van podetia meer korrelagtig as dié van 
Cl. fimbriata en meer skurfagtig as dié van Cl. #vaidata. 


f. sceyphafera (Del) Wain. Podetia bekerdraend, sonder 
skubbe, glad as hul jonk is. Primaire thallus 
verdwyn. 


14. Cladonia fimbriata (Linn.) Fr. 


Illustrasie 5. 


Primaire thallus bestaan uit betreklik klein, vingervormig 
gelobde, of onreëlmatig gedeelde skubbe wat meestal dig 
opmekaar is, grysgroen tot olyfgroen van bo, wit van onder. 
Podetia regopstaande, o0.5—4 c.m. hoog, sonder `'n skors 
en oppervlakte melerig sorediës, soms met klein skubbe in 
onderste gedeelte, bekerdraend; KHO-, of ietwat gelerig. Bekers 
verbreed ietwat skielik; rand gaaf, gekarteld of getand. Apothecia 
bruin of rooibruin, sittend of aan spruite wat van die rand van die 
bekers uitgroei. Spore langwerpig, reguit of gebuig. 


Op die grond by Stellenbosch; aan `n vrot stomp, Knysna; 
deur MacOwan by Somerset-Oos (Herb. Suid-Afrikaanse Museum 
46969); deur C. Thorne bv Riviersonderend (Herb. Suid- 
Afrikaanse Museum 45845). 


12 
Variëteite van C. fmbriala. 


(a) Podetia min of meer deurskynend. 


var. chondroidea Wain. Podetia kort of verlengd, bekerdraend 
of nie, heeltemaal sonder skors en sorediës, sonder skubbe, 
of met skubbe aan die voet, holte van bekers sorediGs. 


In die Transvaal (W ilms). 


f. chlorophaeoides Wain. Podetia kort, met goed ontwikkelde 
bekers. 


Elim, Kaapland (Breutel). 
(b) Podetia nie deurskynend nie. 


var. nemoxyna (Ach.) Coem. Podetia verlengd, met smal bekers, 
met spruite van die rand van die bekers of van die podetia, 
en hul is Of elsvormig Of bekerdraend. 


Tafelberg, Kaapstad; aan boomstamme, (Garciapas, 
Riversdale (J. Muir 4885). 


f. fibula (Ach.) Wain. Podetia het nie bogenoemde spruite 
nie. 


var. ochrochlora (Flik.) Wain. Podetia kort, onderste gedeelte met 
'n skors en glad, boonste gedeelte skorsloos en melerig 
sorediës, of podetia in geheel sorediës, met of sonder 
skubbe, bekerdraend of nie; holte van bekers met `n skors. 
Garciapas, Riversdale, deur C. Thorne (Herb. Suid- 
Afrikaanse Museum 38825). j 


var. radiata (Schreb.) Wain. Podetia lank, skorsloos en melerig, 
elsvormig, of meestal bekerdraend; bekers smal, meestal 
met stralende spruite van die rand; spruite bekerdraend of 
ietwat verbreed aan die punt. 


In Suid-Afrika gevind deur Breutel en deur MacOwan. 


var. simplex (Weis.) Flw. Podetia kort, fyn. bepoeierd, dun, 


enkelvoudig, of met spruite wat apothecia dra, sonder 
skubbe. 


Op ou miershoop, Klapmuts. 


IS 


var. sublata (Linn.) Wain. Podetia lank, 3—I0 C.m., meestal 
bekerloos en elsvormig, meestal skorsloos n sorediës. 


f. abortiva Harm. Die bekers, as hul ontwikkel, is gekartetd 
of ingeskeurd. 


In die Transvaal (Rehmann). 
f. chordalis Ach. Podetia elsvormig, bekerloos. 


Op Tafelberg, Kaapstad. 


1. Cladonia macilenta. 9. Cladonia bacillaris. 
3. Cladonia Floerkeana. 5. Cladonia fimbriata. 
4, Cladonia pDyxidata var. chlorophaea. 


Beskrywing van Synchytrium Cotulae Nov. 


Jpec. op Cotula Coronopifolia | mn. 
in Suid-Afrika 


DEUR 


S. ]. DU PLESSIS, M.Sc. Agric. (Stell) 


Departement van Plantesiekteleer, Stellenbosch-Elsenburgse |.andbou- 
kollege van die Universiteit van Stellenbosch. 


NASIONALE PERS, BEPERK, Kaapstad en Bloemiontein 
1933 


Beskrywing van Synchytrium Cotulae Nov. 


Jpec. op Cotula Coronopifolia Linn. 
in Suid-Afrika 


deur 


S. J- DU PLESSIS, M.Sc. Agric. (Stell.), Departement van 
Plantesiekteleer, Stellenbosch-Elsenburgse Landboukollege 


van die Universiteit van Stellenbosch. 


Baie min S$Synchytriwm-soorte is in Suid-Afrika bekend. Die 
gevreesde swart vratsiekte van aartappels, veroorsaak deur 
Synchytrium endobioticum, het tussen die jare 1921 en 1922 
voorgekom in die Impendhle afdeling van Natal, en in 1923 in die 
omgewing van Johannesburg (9 p. 278). Gelukkig het hierdie 
ernstige aartappelsiekte nie verder in Suid-Afrika versprei nie. 


Synchytrium papillatum Farlow var. marlothianum Magnus 
is in 1893 deur Magnus (7) op Erodiwm cicutarium beskrywe, van 
materiaal wat deur Marloth in die Kaapprovinsie gekollekteer is. 
In 1928 is Synchytrium Dolkchi deur Van der Byl (8) gerapporteer 
op Vigna luteola en Glycine Javanica van Knysna en van Natal 
respektiewelik. 


Gedurende die winter van 1933 het dr. A. V. Duthie plante 
van Cotula coronopifolia wat skynbaar met 'n siekte besmet was, 
in die nabyheid van Stellenbosch aangetref. Die besmette plante 
het onder baie nat toestande gegroei, t.w. in holtes waarin daar 
na reëns plassies water bly staan het. Hierdie materiaal is aan my 
oorhandig, en verdere studie het tot die lig gebring dat die plante 
deur `n tot dusver onbeskrewe S$yvnchytrium-soort besmet was. 
Plante van (Cotula coromnopifolia met hierdie swam besmet, is 
sedert by verskillende plekke in die omgewing van Stellenbosch 
aangetref. 


In hierdie mededeling word die Synchytrium-soort wat op 
gemelde voedsterplant aangetref is, beskryf, e% die naam 
Synchytrium Cotulde n. sp. aan hom toegeken. 


TEGHNIEK. 


Die gegewens in hierdie mededeling bevat, is verkry deur vars 
en lewende materiaal van besmette Cotula coronifolia mikroskopies 
te ondersoek. Dwarssnitte is van besmette plekke gemaak en 
die verskillende stadia van die swam hierin waargeneem. 'Teneinde 
die ontkieming van die sporangia en die verdere ontwikkeling van 
die swam te kan volg, is sulke snitte op glasplaatjies geplaas in `n 
druppel water. Hierdie druppelkulture is geplaas in 'n ruimte, wat 
met vog versadig is en is gereeld ondersoek. Ook is stukkies 
besmette blare afgesny, in kraanwater geplaas en gereeld 
ondersoek. 


Vir die bepaling van die getal sweephare van elke swermspoor 
is druppelkulture, waarin `n groot aantal swermspore vrygesit is, 
stadig gedroog oor `n vlam, en gekleur volgens die methode van 
Pitfield soos gewysig deur Muir (2). 


Die bygaande tekeninge van die verskillende stadia in die 
lewensloop van hierdie swam is gemaak met behulp van Abbe se 
tekenapparaat—Figure 1—3 en Figure 7 en 8, met `n Zeiss No. 4 
oogstuk en 'n Zeiss No. 3 objektief, Figure 4—6 met `n Zeiss No. 
2 oogstuk en `n Zeiss No. 6 objektief. 


By die vasstelling van die kleure van die verskillende dele, is 
gebruik gemaak van die kleurkaarte van Ridgeway (5) en in 
hierdie beskrywing word die kleurbenaminge van Ridgeway 
tussen hakies aangegee. 


DIE INVLOED VAN DIE SWAM OP DIE 
VOEDSTERPLANT, 


Sodra hierdie swam `n voedsterplantcel binnedring, vergroot 
dié abnormaal. Hierdie vergroting hou tred met die groei van 
die swam, sodat die cel altyd gevul is met die pathogeen (Fig. 1 en 
2). Die omliggende celle toon verder `'n neiging om vinnig te 
vermeerder, en as gevolg hiervan is die celle in die besmette dele 
kleiner as gewoonlik, en min of meer opgehoop. Soms toon 
hierdie celle `n rosetagtige rangskikking wat egter nie altyd baie 
duidelik is nie. As gevolg van die vergroting en die vermeerde- 
ring van die voedsterplantcelle, ontstaan daar klein geswelle of 
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verhewe vlekkies, .s tot 1.5 mm. in diameter, op die oppervlakte 
van die besmette plantedele. Hierdie geswelle ontwikkel aan die 
onderkant of aan die bokant van die blare, aan die blaarskedes, die 
stamme, die blomstelle, die skubbe van die blomkorfies en ook 
aan die kroonblare. 


Die geswelle is gewoonlik enkeld maar kan ook so naby mekaar 
geleë wees dat hulle in mekaar loop. Later is hulle van bo min 
of meer krateragtig ingeduik. 


Die kleur van die inhoud van sommige van die celle rondom 
die besmette cel verander mettertyd tot `n helder pers (Rhodamine 
Purple) en die geswelle aan die oppervlakte is donker pers 
(Blackish Red Purple) van kleur. 


Die ontwikkeling van `n kleurstof in die celle van die 
voedsterplant is, egter, nie heeltemaal afhanklik van die aanwesig- 
heid van die swam nie. Heeltemaal gesonde celle in ouer dele 
van die plant, met uitsondering van die kroonblare, is ook dikwels 
gekleurd, en skynbaar word die ontwikkeling van die kleur slegs 
verhaas deur die swambesmetting. 


Die geswelle is veral prominent as hulle voorkom aan die 
kroonblare, waar hulle dan vertoon as korsagtige kolletjies in die 
geel kroonblare. 


Skynbaar is die swam nie `n baie virulente parasiet op Colula 
coronopifolia nie, want hy het blykbaar nie veel nadelige invloed 
op die algemene groei van die besmette plante nie. Waar blomdele 
egter aangetas is, sal die besmetting wel `n stremmende invloed hê 
op die saadontwikkeling, aangesien die abnormale uitswel en 
vergroting van dele van die kroonblare (Fig. 7) die weg versper 
vir verdere ontwikkeling van die blom. Besmetting van hierdie 
dele van die plante is egter nie baie algemeen nie. 


DIE LEWENSLOOP VAN DIE SWAM. 
DiE RUSTENDE SPOOR. 


Die rustende spoor van hierdie Synchyltium-soort ontstaan 
uit die swermspoor, nadat laasgenoemde die voedsterplantcel 


4 


binnegedring het. In die besmette voedsterplantcelie bestaan die 
swam uit `n naakte massa van protoplasma wat langsamerhand 
vergroot en omring word deur `n muur wat uit twee lae bestaan, 
tw. 'n dun, kleurlose binnemuur (endospoor), en `n buitemuur 
(exospoor) wat verdik en bruin van kleur is. As die rustende 
spoor ryp is, is die kleur van die buitemuur donkerbruin (Orange 
R ufous) en is min of meer hard en bars met die geringste druk 
OOD. 


Die kleurlose binnemuur (endospoor) bly egter dun, 1.7 - 2.84 
dik, en is elasties. As die buitemuur op een of ander manier 
oopbars, peul die binnemuur gevolglik maklik by die oop plek uit 
(Fig. 3): 


Die rustende spore van die swam is altyd in die vergrote 
voedsterplantcelle te vind, een in elke cel. Hierdie een rustende 
Spoor vul heeltemaal die cel waarin hy voorkom (Fig. 1 en 2). As 
die spore nog jonk is, is hulle inhoud baie korrelagtig en vol 
kleurlose oliedruppels, maar namate hulle ryper word verander 
die kleur van hul inhoud mettertyd na `n donkeroranje (Zinc 
Orange). Hierdie verandering in kleur is hoofsaaklik toe te 
skrywe aan `n verandering in die kleur van die oliedruppels, hul 
word nl. oranje (Cadmium Orange). 


Die jongere rustende spore is min of meer rond, maar soms 
effe peervormig, en die ryp spore is bolvormig en 213.0—359.3u 
in diameter. j 


Die ontkieming van die rustende spore van hierdie 
Synchytrium-soort verskil heelwat van dié van Synchytrium-soorte 
waarvan die lewensloop taamlik volledig bekend is. 


Woronin (10) vind dat die rustende spore van Synchytriwm 
Mercurialis ontkiem deurdat `n opening in die exospoor van die 
rustende spore ontstaan waardeur die elastiese endospoor met sy 
protoplasmatiese inhoud na buite tree. Eers hierna word die 
Z06sporangia in die blaas gevorm. hRytz (6) vermoed dat die 
ontkieming van die rustende spore van Synchytrium Saxifragae 


Rytz waarskynlik op dieselfde manier plaasvind as by 
Synchytrium Mercurialis. 


— 


) 


Fitzpatrick (2 p. 80) deel die geslag Synchytrium in `n aantal 
ondergeslagte. ln die ondergeslag Pycnochyirium plaas hy dié 
soorte wat nie somersori besit nie. As die rustende spore van 
hierdie soorte ontkiem, word die endospoor as `n dunmurige sak 
titgestoot waarin die sporangia gevorm word en word die rustende 
spoor as 'n prosorus beskou. 


Tobler (7 p. 6) gee in algemene trekke die ontkieming van 
die rustende spoor weer deur te sê dat die rustende spoor 'n blaas 
uitstoot deur `n opening in die exospoor en in hierdie blaas word 
die sporangia gevorm. 


Gwynne-Vaughan (3 p. 57) Sê o.m. die volgende van 
Synchytrium-soorte: ,,In some other species of Synchytriwm, 
resting sporangia alone are known. From these zo6spores may 
be directly produced, or there may be formation of a sorus of 
sporangia, either within the resting sporangia or outside it”. In 
hierdie verband word die werk van Woronin (9) in 1868 op .S. 
Mercurialis aangehaal. 


Ongelukkig het die skrywer nie hierdie werk van Woronin tot 
sy beskikking gehad nie. 'Tobler (7 p. 58) haal dieselfde werk van 
Weoronin aan, asook Rytz (6 p. 650), maar volgens hulle ontkiem 
die rustende spoor van Synchytrium-soorte eers deur die uitstoot 
van die genoemde sak. 


By die Svnchytrium-soort op Cotula coronopifola word die 
Zosporangia in die rustende spore gevorm terwyl die endospoor 
met sy inhoud nog altyd omhul is deur die exospoor en terwyl 
die rustende spore nog in die weefsel van die voedsterplant is (Fig. 
1). Die zo6sporangia word later elkeen afsonderlik omring deur 
'n gladde, kleurlose muur. Deur op die galle te druk, kan die 
voedsterplantweefsel geskeur of gebars word en gevolglik sal die 
rustende spore vrygesit word. lndien die drukking voldoende 
was, sal die exospoor ook gebars het, en die endospoor met sy 
sporangia by die barsplek uitpeul. In hierdie geval mag die 
sporangia of los van mekaar wees of deur oliedruppels aanmekaar 
klewe, wanneer dit lyk asof die sporangia in kettings of pakkies 
ontwikkel het. (Gevalle is ook aangetref waar die exospoor eers `n 
papilla vorm wat later aan sy punt oopgaan om die endospoor met 
sy sporangia vry te sit (Fig. 8 b). Onder droëre toestande is dit 
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gevind dat `n aantal openinge in dié gedeelte van die exospoor 
wat na die oppervlakte van die voedsterplantweefsel gekeer is, mag 
ontwikkel sodat die gedeelte uiteindelik `n geperforeerde voorkome 
het (Fig. 8a). 


Die exospoor van die rustende spoor is in geen geval vas aan 
die weefsel van die voedsterplant nie, maar is los en ontsnap 
maklik uit die ruimte in die voedsterplantweefsel. 


DIE ZOOSPORANGIA. 


Soos reeds aangehaal, ontwikkel die zoOsporargia uit die 
protoplasmatiese inhoud van die rustende spore, terwyl hierdie 
inhoud nog omsluit is deur beide die endo- en die exospoor. Hul 
word gevorm deur `n progressiewe splitsing van die protoplasma, 
gevolg deur 'n inkrimping en `n latere uitswelling, met die gevolg 
dat die sporangia dig saamgedruk en gewoonlik 4 tot 6 hoekig 
is (Fig. 4). Die cytologiese veranderinge is vir hierdie swam nie 
vasgestel nie, maar die ontwikkeling van die sporangia stem in 
hoofsaak ooreen met dié beskrywe deur Harper (4) vir $. decipiens. 
Van 132 tot 185 zoOsporangia is waargeneem in 'n rustende spoor. 


Later word die sporangia afsonderlik omsluit deur `n kleurlose 
muur, en die meerderheid van die oliedruppels, wat gevorm is in 
die protoplasma van die rustende spoor, word ingesluit in die 
sporangia, sodat die jong sporangia helder bruin-geel (Ochraceous 
Orange) van kleur is. Die ouedruppels hierin is baie duidelik 
sigbaar as oranje (Cadmium Orange) druppels van verskillende 
groottes. Die res van hulle inhoud is dig korrelagtig en baie min 
gevakuoleerd. 


Namate die zo6sporangia ryper word, verander hulle kleur 
geleidelik na 'n meer bruingeel, en later na `n gryserige bruin en 
uiteindelik na `n heeltemaal gryserige kleur (Deep Olive Buff). 
Intussen dy die sporangia uit (Fig. 4 en 5). Sy inhoud word later 
meer korrelagtig en groepeer mettertyd in bolle wat nie altyd baie 
duidelik is nie. Die verandering in kleur blyk hoofsaaklik te wyte 
te wees aan die vermindering van die hoeveelheid olie in die 
sporangia en ook tot 'n mate aan die verflouing van die helder 
oranjegeel kleur van die oliedruppels self. Blykbaar word die 
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olie, en die stowwe daarin bevat, geleidelik opgebruik in die 
vorming van die swermspore. 


Die ryp zo6sporangia bevat `n taamlik groot aantal swerm- 
spore wat vinnig rondbeweeg binne in die sporangia, as sulke 
sporangia hulle onder nat toestande bevind. Die grootte van 
hierdie sporangia is 48.7— 55.3 X40.8—49.8u. Die swermspore 
word vrygesit uit die sporangia deur `n onreëlmatige opening wat 
in baie gevalle ontstaan aan die punt van `n kort uitstulping van 
die muur (Fig. 5). 


Die zoësporangia gaan gewoonlik eers oop, nadat hulle 
vrygekom het uit die endospoor. (Gevalle is ook opgemerk waar 
swermspore uit die sporangia vrygesit is, terwyl laasgenoemdes 
nog omsluit is deur beide die endo- en die exospore, en terwyl die 
rustende spoor hom nog in die weefsel van die voedsterplant 
bevind het. 


DIE SWERMSPORE. 

Die swermspore van hierdie swam is kleurloos, rond, 1.8 tot 
3.4u in diameter en besit een lang sweephaar, I1.9- I7.5u lank 
(Fig. 6). 


As die spore uit die zoësporangia ontsnap, is hul inhoud 
taamlik homogeen, en bevat `n taamlike groot vakuole wat 
gewoonlik aan die een kant van die spoor geleë is. Nadat die 
Swermspoor `n vier uur rondgeswerm het, is sy grootte 5.5 tot 
$.Iu, is sy inhoud meer korrelagtig en sy beweging bestaan 
alleenlik uit `n heen en weer ruk. Kom so 'n swermspoor dan 
op die oppervlakte van die voedsterplant te lande dan word die 
sweephaar ingetrek en dring dié spoor die voedsterplant binne 
op dieselfde manier soos .deur 'Tobler (7) beskrywe vir 
Synchytrium Taraxaci en ander Synchylriuwm-soorte. 


R ustende spore is aangetref in die voorhof van sommige 
huidmondjies. Dit word dus vermoed dat die swermspoor die 
voedsterplant in sulke gevalle deur die huidmondjies binnegedring 
het en in die voorhof van die huidmondjies tot `n rustende spoor 
ontwikkel het. 
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Gee definitiewe bewys is aangetref dat enige samesmelting 
van swermspore plaasvind nie. In sommige gevalle is swermspore 
langs mekaar aangetref, maar geen werklike samesmelting kon 
waargeneem word nie. 


DIE SYSTEMATIESE POSISIE VAN DIE SWAM. 


Uit voorafgaande blyk dit dat die rustende spoor van hierdie 
swam nie `n prosorus is nie; maar dat dit feitlik die sorus self is, 
deurdat die sporangia binne in die rustende spoor gevorm word. 


Gevalle mag ook voorkom waar die sporangia binne in die 
sorus kan oopgaan, en die swermspore vrysit wat as sulks na 
buite kan beweeg as geleentheid daartoe ontstaan. 


Dit is dus duidelik dat hierdie Synchytrium-soort nie geplaas 
kan word onder enige van die ondergeslagte bevat in die sleutels 
van Fitzpatrick (2 p. 80) en andere nie. 


Die skrywer stel dus die naam Synchytrium Cotulae nov. spec. 
vir hierdie swam voor,, behorende tot `n nuwe ondergeslag, 
Endochytrimum. Die verskil tussen die ondergeslagte Pycnochy- 
trium en Endochytrium is feitlik parallel met die verskil tussen die 
ondergeslagte Eusynchytrium en Mesochytriwm. 


By Eusynchytrium ontwikkel die sporangia van die somer- 
sorus binne die somerspoormuur en word vrygesit as die muur 
oopbreek. Die somerspoor by Mesochytrium is `n prosorus wat `n 
dunmurige sak uitstoot waarin die protoplasma vloei, en waarin 
die sporangia dan gevorm word. 


By Pycnochvtriuwm is die rustende spoor ook `n prosorus, 
maar by Endochytrium word die sporangia binne in die rustende 
Spoor gevorm. Somersorusse is by albei afwesig. 


BESKRYWING VAN DIE SWAM. 
ONDERGESLAG ENDOCHYTRIUM. 


Somersorusse afwesig, die inhoud van die endospoor (van 


die rustende spoor) ontwikkel in sporangia terwyl dit nog omring 
is deur die exospoor. 


SYNCHYTRIUM COTULAE N. SP. 


Galle of puisies ontwikkel aan die opper- en ondervlakte van 
die blare, aan die blaarskedes, stamme, skubbe van die 
blomkorfies, biomstele en ook aan die lobbe van die kroonblare, 
rond tot effe langwerpig, verhewe, later effe krateragtig ingedruk 
van bo, donker pers van kleur, .3— 1.5 mm. in diameter, apart van 
mekaar of aaneentopend. 


Rustende spore enkeld in `n vergrote cel van die voedster- 
plant, wat hy heeltemaal vul, rond tot halfrond, 208.4— 356.7u in 
diameter; exospoor donker bruin van kleur, glad, tot s.7u dik: 
endospoor kleurloos, glad, elasties 1.7—2.8u dik, protoplasma 
eers fyn korrelagtig, kleurloos, later bruin-oranje, met `n groot 
aantal ronde, oranjekleurige oliedruppels. 


Sporangia 132—ISs in `n rustende spoor (sorus) ontwikke! 
binne in die rustende spoor, rond tot effe langwerpig rond, 
polyedries, dig saamgepak, bruin-oranje as hul jonk is, @ryserig 
as hul ryp is, open onreëlmatig, 48.” — 85.3 X 40.8— 49.8u in 
diameter, kom vry uit die rustende spoor as dié op een of arder 
manier oopgaan. 


ZoOspore rond of effe eiervormig, 1I.8—3.4u in diameter, met 
een sweephaar, T1.9- 17.5u lank. 


SUBGENUS ENDOCHYTRIUM NOV. SUBGEN. 


Soris imcognitis. Sporangiis sori perdurantis delimitatis intra 
muros sori berdurantis et hberatis cum evolvent. 


SYNCHYTRIUM COTULAE NOV. SPEC. 


Pustulis in folis, in thecis foliorwm, in caulis, im Sguamis 
involucri, in petiolis florum, et in lobis corollae, rotundatis ad 
subelongatis, elevatis, deimn subcrateriformibus, atropurpureis, 
solitariis vel confluentibus, amphigenis, .s ad 1.5 mm. in diam. 


Sporulis perdurantibus solitariis in amplitis cellis hostis, guae 
absolute implemt, globosis ad subglobosis, 208.4— 356.7M 
diam., exosporio atrobrummeo, laeve-ad. 5.7u crasso, endosporio 
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hyalino, laeve, elastico, 1.7—-2.6u crasso, protoplasma Prmo 
subtile granulare, hyalina, dein brunmewm lutea, cum mwmer0sis, 
globosis, luteis guttulis olei. 


Sporangiis 132 ad 185 in sporulo perdurante (Sor0), 
delimitatis 'imtra sporulis perdurantibus, globosis ad sub- 
elongatis, polvedricis, comparte aggregatis, brunmeum  luteis 
cum immaturis, griseolis cum maturis, dehiscentibus wregulariter, 
48.7— 55.3 X 40.8 — 49.8u, exitis e sporulis perduramtibus per Tupti 
vel ores cndo- et ex0-spoTIOTWM. 


Zoosporidiis globosis ad Ssubovatis, 18—34u in diam., 
uniciliatis : ciliis tenuibus, 11.9 ad 17.5u longis. 


Hab. in folus etc. Cotulae coronopifoliae, Stellenbosch, 
Africae Austr. 


ENGLISH SUMMARY. 


A fungus belonging to the genus $ynchytriwm and infecting 
plants of Cotula coromopifolia Linn. is recorded. 'This fungus 
was found to infect the leaves, leaf sheaths, stems, scales of the 
involucre, flowerstalks and the lobes of the corolla. On infected 
areas of these parts of the plant characteristic blackish red purple 
pustules develope. 


The life history of this fungus is described and it is pointed 
out that the zo6sporangia are delimited within the walls of the 
resting spore while the latter is still in the tissues of the host (Fig. 
1). For this reason a new subgenus, Endochytrium, is proposed 
to include this fungus. 


The zo6sporangia on germination liberate uniciliate 


zZoOspores, which may again infect the host, and ultimately 
develope into resting spores. 


Summer sori were not observed in the life history of this 
fungus. 


This fungus is named and described as Synchytrium Cotulae 
nov. spec. 


Era. 


FIG. 
Eie. 
FiG. 
F1G. 


FIG. 
FizG. 


Eie. 


LITERATUURLYS. 


CUNNINGHAM, ANDREW: Practical Bacteriology. Olver and Boyd, 
Edinburgh and London. 1924, 


FivzpArRick, H. M.: The Lower Fungi—Phycomycetes. First Edition. 
McGraw Hill, New York. 1930. 


GWYNNE-VAUGHAN, H. C. I., and BARNEs, B.: 'The Structure and 
Development of the Fungi. (Cambridge Univ. Press. 1997. 


HARPER, R. A.: (ell Division in Sporangia and Ase1. Ann. Bot., 
138. pp. 467-595. 1899. 


Ripeeway, R.: Oolor Standards and Color Nomenclature. Washington, 
D.O. 1899. 


RyTz, WALTER: hBeitrage zur Kentnisse der Gattung Synchytrium. 
(Centrabl. Bakt., ete., 18. pp. 685-655 and 799-895. 1907. 


TOBLER, GERTRUD: Die Synchytrien. pp. 1-98. Jane (Gustav Fischer). 
1913. 


VAN DER BYL, P. A.: Aantekeninge oor enige Suid-Afrikaanse Swamme. 
S.A. Journ. Se., 25. pp. 181-184. 1998. 


VAN DER BYL, P. A.: Plantsiektes: Hul Oorsaak en Bestryding. 
Nasionale Pers, Kaapstad 1996. 


WORONIN, M.: ËEntwickelungsgeschichte von Synchytrium Mercurialis. 
Bot. Zeit., 26. p. 82. 1868. 


VERKLARING VAN ILLUSTRASIES. 


1: Rustende spoor in die weefsel van die voedsterplant, aantonende 
die exospoor, endospoor en zoësporangia, en gekleurde celle in 
die omtrek. 


2. Jong rustende spoor aantonende die begin van die vorming van die 
ZOOSporang1a. 


3: (a) Leë exospoor van die rustende spoor wat onreëlmatig oopgebars 
het. 
(b) Endospoor met zoësporangia aan die uitgaan. 
: Jong en ryper zoësporangia. 
. Ryp sporangium aan die oopgaan en leë zoësporangia. 
: Swermspore met een sweephaar elk. 
Lobbe van die corolla besmet deur Synchytriwm (otulae—rustende 
spore in die weefsels. 


8: (a) Exospoor van die rustende spoor met gate aan die boonste 
gedeelte. 
(b) Exospoor van `n rustende spoor met `n kort papilla. 
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Korsmosse van die Unie van Suid-Afrika: 
|. Familie Roccellaceae. 


INLEIDING. 


Elders het ek `n lys gepubliceer van korsmosse wat in die 
laaste jare deur my byeengebring, en in my herbarium bewaar 
is." By dieselfde geleentheid het ek ook `n kort historiese oorsig 
gegee van die versameling van korsmosse in die Unie deur 
verskillende persone. 


Die beskrywings van Suid-Afrikaanse korsmosse is oor baie 
boeke en tydskrifte verspreid; en die verskillende publikasies 
waarin hul voorkom, is in baie gevalle nie in die land beskikbaar 
nie. Ek beskou dit dus wenslik om van tyd tot tyd beskrywinge 
te publiceer van die korsmos-families, -geslagte en -soorte wat 
van die Unie aangeteken is, in die hoop dat sulke beskrywings 
ook tot nut mag wees vir ander Suid-Afrikaanse plantkundiges wat 
belang in korsmosse mag stel. 


Sover moontlik is die beskrywings natuurlik gemaak van 
MADE 
materiaal in my herbarium. Van sommige korsmossoorte in die 
nie versamel, besit ek ongelukkig nie exemplare nie, en in sulke 
Ly 1, besit ek elukkig emplare nie, sulk 
gevalle is ek genoodsaak om my tevrede te stel met bestaande 
beskrywings, en hul oor te neem of te verwerk. 


Roecellaceae. 


'Thallus meestal heesteragtig, by sommige baie lank, bestaan 
uit cylindriese of afgeplatte lobbe, aan die substraat geheg deur 
`n skede aan die voet, met skors- en mergweefsel. Wiercelle 
behoor tot die geslag Trentepohlia. Apothecia cirkelvormig tot 
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ietwat langwerpig, met `n egte rand, en Of met of sonder `n 
thallusrand. Asci 8-sporig. Spore langwerpig tot sekelvormig, 
1) P. A. van der Byl—'n Lys van Korsmosse (Lichenes) in die Unie van 


Suid-Afrika en in Rhodesië versamel gedurende die tydperk 1917-1999. Ann. 
Univ. Stell. Bd. IX, Reeks A, Afl. 3 (Nov. 1931). 


kleurloos, meercellig. Paraphyses vertak. Soredia aanwesig of 
afwesig. 


Sleutel tot die Geslagte wat in die Unie Voorkom. 


Hypothecium helder; apothecia eindelings ... ... .. Combea. 
Hypothecium swart, dik; apothecia. sydelings ... ... Roccella. 


Soorte van bogenoemde twee geslagte word veral langs die 
kus aan rotse of boomstamme aangetref. 


Verskeie kleurstowwe is van Roccella-soorte voorberei, b.v. 
lakmoes, franse purper, e.a. R. timctoria, R. Arnoldi (verskil van 
eersgenoemde deurdat soredia aanwesig is) en R. fucoides lewer 
die meeste kleurstowwe. Sedert die ontdekking van die analine- 
kleurstowwe is die van korsmosse afkomstig minder in gebruik. 


CGombea. 


Thallus heesteragtig, gevurk. Apothecia eindelings, met 
beide `n egte en `n thallusrand; hypothecium helder. Asci 8- 
sporig. Spore kleurloos, spindelvormig, 4-cellig. 


Coembea mollusca (Ach.) D.Notrs. (lustrasie 1. 


Thallus wit, bleek of vaalkleurig, sag en buigsaam, gevurk, 
takkies min of meer cylindries of afgeplat, dig. Apothecia 
eindelings, swart, plat of ietwat konvex van bo, 1—3 mm. diam., 
steek bo die thallusrand uit; hypothecium helder. Spore kleur- 
loos, spindelvormig, 4-cellig, 17—2su lank, au dik. 


Aan rotse langs die kus : Bloubergstrand; Poolesbaai, Her- 
manus; om die Skiereiland (Ecklon, MacOwan); Saldanhabaai 
(Zeyher). 

Roccella. 


Thallus heesteragtig of verlengd, meestal dig vertak, regop- 
staande of hangend, skors bestaan uit dwarslopende swamdrade, 
mergweefsel bestaan uit drade wat min of meer parallel is met 
die lengte van die thalluslobbe. Apothecia sydelings, met `n 
egte rand en Of met 6f sonder `n thallusrand; hypothecium dik, 
swart. Spore langwerpig of spindelvormig, kleurloos, 4-cellig. 


3 
Sleutel tot die Soorte. 


Apothecia sonder `n thallusrand: 


Aan boomstamme; thallus lintvormig, 
2—s mm. breed ... ... ... ii... 1. R. Montagner. 
Aan rotse: 
Thallus heesteragtig en betreklik kort: 
Thalluslobbe afgeplat, smal, 1 
Mm. breed... ar AR lnEaris 
var. 
Guineensis. 
Thalluslobbe cylindries tot iet- 


wat afgeplat ...... .. se s3. R. fucofdes. 
Thallus baie lank ... ... es oe 4 R. hypomecha. 
A pothecia met `n thallusrand ... ... ... 5. R. fuciformis. 
1. Roccella Montagnei Bél. Illustrasie 2. 


Thallus bestaan. uit vertakte, afgeplatte lobbe, 2—s mm. 
breed, smaller na die punt, @roenagtig wit, soms met `n blou 
skynsel, jodium kleur mergweefsel blou. Apothecia meestal syde- 
lings, ongeveer 1—? mm. diam. Spore sekelvormig, 26—324 
lank. Soredia aan die oppervlakte en langs die rande. CaCl,0O, 
(Bleekpoeier) kleur oppervlakte rooi, geen reaksie van binne. 
KHO geen reaksie. 


Aan bome, Knysna (A. V. Duthie). 


2. Roecella linearis var. Guimeensis Wain. lilustrasie 3. 


Thallus bossievormig, 3—4 cm. hoog, lig-vaalgroen, sag, 
vertak; lobbe afgeplat, lynvormig, ongeveer 1 mm. breed. 
Soralia aan die oppervlakte en langs die rande. CaCL0, kleur 
oppervlakte rooi, maar nie die soralia nie; KHO kleur opper- 
vlakte rooi; jodium kleur mergweefsel blou. 


Aan rotse langs die kus: Die Hoofde, Knysna. 


3. Roerella fucoides (Dicks.) Wain. 


Thallus bossievormig 3—s cm. hoog, bestaan uit vertakte, 
ronde of effens afgeplatte lobbe, dikwels met soredia volop. 
CaCLl,O, kleur oppervlakte rooi, maar nie die binneste weefsel en 
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die soredia nie; jodium kleur mergweefsel blou. Apothecia klein, 
o.s mm. diam., swart, sonder `n thallusrand. Spore sekelvormig, 
a-cellig, 12—I6u lank (of langer), 3—4u dik. 


Aan klippe langs die kus: Kaapse Skiereiland. Ook bekend 
van Brittanje; Suidelike Kalifornië; Australië. 


4. Rocecella hypomecha Ach. IMustrasie 4. 


Thallus leeragtig; bleekagtig wit, met `n purper skynsel, 
cylindries of ietwat afgeplat, min vertak, baie lank en in mekaar 
gevleg, soveel as 38 cm. lank. KHO kleur oppervlakte vaalbruin; 
(CaCl1,O-; jodium kleur mergweefsel blou. Apothecia swart, rond 
tot ovaal, 0.5—3 mm., sonder `n thallusrand. Spore langwerpig, 
reguit of sekelvormig, 4-cellig, 20—24 X 4—OM. 


Aan rotse langs die kus: Poolesbaai; Hermanus; Muizen- 
berg (MacOwan in Herb. S.A.M. 46978; Ecklon in Herb. S.A.M. 
46864; Pappe in Herb. S.A.M. 46865); Kommetjie, (Herb. 
AM SE aA7E 


5. Rocrella fuciformis DC. 


Thallus regopstaande, dof-witagtig, grysagtig, of see-groen, 
onreëlmatig gelob in afgeplatte, lintvormige segmente. CaCl,O, 
kleur oppervlakte rooi. Soredia langs die rande, enkeld of in 
digte massas, blouagtig wit of bruin. Apothecia langs die rande, 
sittend; skyf swart, met `n thallusrand wat gaaf, fyn getand, of 
onreëlmatig is, soms is die apothecia abnormaal en sonder 
thallusrand. Spore langwerpig-sekelvormig, 20—30 X 4—6wu (A. 
L. Smith). 


Aan boomstamme in Amatongaland (]. McKen, Herb. S.A. 
Museum 46894). Kom in verskillende wêrelddele voor aan rotse 
langs die kus : Verenigde State; Madeira; Mauritius; Engeland; 
Wes-Afrika. 


* * * 


Vir die illustrasies by hierdie mededeling is ek dank ver- 
skuldig aan dr. L. Verwoerd en mnr. S. J. du Plessis. Mej. S. 
Garnabedian, kurator van die herbarium aan die Suid-Afrikaanse 
Museum, Kaapstad, het exsemplare uit: genoemde herbarium aan 
my geleen, en hiervoor wens ek haar te bedank. 


“TOU BLYUONE PIEODOM  ' 


“BoYSNIIOTA BEAOD) `N 
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I|. Fame Teloschistaceae. 


Korsmosse van die Unie van Suid-Afrika: 
I|. Familie 'Teloschistaceae. 


Teloschistaceae. 


Thallus blaaragtig of heesteragtig. `Wiercelle behoor tot 
die geslag Pleurococcus. Apothecia cirkelvormig, eindelings of 
sydelings, met `n thallusrand. Asci 8-sporig. Ascospore kleur- 
loos, polaries 2-cellig of 4-cellig, celle deur `n kanaal verbind. 


Sleutel tot die Geslagte. 


Thallus blaaragtig, horisontaal uitgebreid of ietwat opstygend 
1. Xanthoria. 
Thallus heesteragtig, min of meer regopstaande 2. Teloschistes. 


Xanihoria Th. Fr. 


Thallus blaaragtig, horisontaal uitgebreid of opstygend, 
helder gekleurd, onderste oppervlakte meestal ligter van kleur en 
met rhizines, gelob, die lobbe dakpanvormig; skorsweefsel aan 
albei oppervlaktes, plectanchymaties, Apothecia cirkelvormig, met 
'n thallusrand. Hypothecium kleurloos. Paraphyses deur tuseen- 
skotte gedeel. Asci 8-sporig. Spore kleurloos, polaries twee- 
cellig. 


Sleutel tot die Soorte. 


Tballus met regopstaande of neerliggende, hol, steriele vrug- 


steëltjies N aa veel Vee eg bed ER ae oi Del Ka-flammea, 
Thallus sonder sulke steriele vrugsteeltjies: 
Thallusrosette klein, 17 mm. diam.  .. 2. X., Marlothil. 


Thallusrosette groter: 
Thalluslobbe nie kuilig nie: 
Spore 7—ou breed, mergweefsel van apothecia- 
steeltjies nie losserig nie ... 3. X. parietina, 
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Spore s—6u breed, mergweefsel van apothecia- 


steeltjies losserig ... ... su 2a. X. turbinata. 
Thalluslobbe kuilig ... ... ii ie 8. X. @ptaneoldes. 
1.  Xanthoria flammea Hillm. lMustrasie 1. 


Thallus blaaragtig, neerliggend tot opstygend, I—s cm. 
breed, goudgeel of oranjekleurig; thalluslobbe 2—4 mm. breed, 
min of meer dakpanvormig, rand gaaf of gekarteld; thallus met 
cylindries of ietwat afgeplatte, regopstaande of neerliggende, 
steriele vrugsteeltjies, hol van binne, vertak of onvertak, soveel 
as 3—1Is mm. lank. KHO kleur boonste oppervlakte violetpurper. 
Apothecia gesteeld, konkaaf tot plat, 1—4 mm. diam., thallusrand 
gaaf. Spore 12—I4 X 5—Ou, langwerpig-ellipties. 

Aan struikgewas, Lambertsbaai (dr. |J. H. Brauns); aan 
doringbos by Liideritzbucht (Fincke); aan Cassine sphaerophylla, 
Platbos, naby Stilbaai (dr. J. Muir). 


Herkenbaar aan die hol, steriele vrugsteeltjies. 


2. Xanthoria Marlofhii Zahlbr. 


'Thallus blaaragtig, vorm klein rosette 17 mm. in diam., ver- 
spreid of loop in mekaar, geel-oranjekleurig; thalluslobbe 4 mi. 
breed, soveel as 10 mm. lank; van bo glad, kuilig; in die midael 
gerimpeld of met plooie; van onder vuil-witagtig; punte breed 
of afgerond, gaaf; rande ingesny. Kleur violet-purper met 
KHO. Apothecia verspreid, 1.2 mm. breed. Spore ellipties tot 
eiervormig-ellipties, reguit, 10—I2u lank, 6—7u dik. 


Aan sandsteen in die wyk Steinkopf, Namakwaland (pastor 
G. Meyer). 


Herkenbaar aan die kleim, rosetvormige thallus wat bestaan 
uit kort breë thalluslobbe. 


3. Xanthoria parietina Beltram. Hluetrasie 2. 


Thallus min of meer cirkelvormig in omtrek, geel tot groen- 
of grysagtig; lobbe dakpanvormig, ietwat gerimpeld, rand 
gekarteld, punte afgerond. Kleur violetpurper met KHC. 
A pothecia konkaaf tot gelyk, veral volop in die middel van di'e 
thallus, 0.5—1 mm. diam., thallusrand dun, gaaf, geel van kleur. 
Spore 10—I6 Xx 7—Ou. 
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Hierdie soorte kom vry algemeen aan boomstamme, én soms 
ook aan klippe in die verskillende wêrelddele voor: Aan Cassine 
SP haerop hylla, Sideroxylon imerme en Myoporum acwmimatwm, 
naby Stilbaai (dr. J. Muir); Nerium oleander en granaatbome by 
Hopefield; boomstam, Ceres (]. B. Leslie); struikgewas, Robert- 
son (mej. Bruwer); populier- en ander boomsoorte, Klapmuts; 
boomstam, Piketberg; boomstam, Houtbos, Transvaal; aan klip, 
Onrust (dr. Van der Riet). 


Variëteite :' 


Lobbe met centrifugale rimpels of plooie, soms bevrat, goudgeel 
of oranjegeel van kleur ... ... ... oo. .. var. aureola. 


Lobbe nie gerimpeld en bevrat soos hierbo nie: 


Lobbe smal (byna lynvormig), soms ietwat gevoord, geel- 
bruin of rooigeel van kleur ... ... si var. ecianea. 


Lobbe breër, oranje of eiergeel van kleur var. macrophylla. 


var. aureola Th. Fr. 


'Thallus cirkelvormig, donker goudgeel of oranjegeel, met 
centrifugale rimpels of plooie, in die middel soms bevrat. 
Rande van apothecia eindelik getand. 


Aan boomstamme op Tafelberg (volgens Stizenberger). 
var. ettanea Kickx. 

Thallus bestaan uit smal (byna lynvormige), dakpanvormige, 

min of meer gevurkte lobbe, wat soms ietwat gevoord is, 


geelbruin of rooigeel van kleur. Apothecia gelyk, thallus- 
rand verdwyn min of meer. 


Aan klip, Kaap die Goeie Hoop (Drêége). 


Hierdie variëteit is na aan die soort maar meestal met 
smaller lobbe, donkerder van kleur en meer onreëlmatig in 
omtrek. 


1) Hillmann, J.—Beitrige zur Systematik der Flechten. Ann Myec. 
VI (1920), p. H 
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var. maerophylla Hillm. 


Thallus lig-oranjekleurig of eiergeel; lobbe plat op die 
substraat, breër en slapper as by die soorte. Apothecia 
ongeveer 1 mm. diam., thallusrand wasagtig, glansend, 
deurskynend, bleek net soos die skyf. Spore 12—I4 `X 
5—BM. 


Aan bas van Sparmanmia-soort op Tafelberg (Jelinek). 


4. Xanthoria turbinata Wain. 


Thallus blaaragtig, plat op substraat, gelob, goudgeel van 
kleur. Apothecia dieselfde kleur as die thallus, gesteeld; steel 
tolvormig, met mergweefsel baie losserig. Spore 13—I6 X s—OM. 


Aan takke van granaatbome ( Punica granatum), Hopefield; 
oorspronklik beskryf van Duits-Suidwes-Afrika (Hereroland), 
alwaar dit deur Dinter versamel is. 


Onderskeibaar van X. parietima aan die losserige mergweefsel 
van die apothecia-steeltjies, en die ietwat smaller spore. 


3. Xanthoria ectaneoides Zahlbr. IMustrasie 3. 


Thallus oranjekleurig; lobbe dakpanvormig, 1—2 mm. breed, 
ietwat gewelfd, kuilig. Apothecia 1—2 mm. diam., thallusrand 
gaaf of later getand. Spore 1—I6 X S.7M. 


Aan klip, Onrust (dr. Van der Riet); Tafelberg, Kaapstad 
(Jelinek). Onderskeibaar van X. Parietma aan die kuilige thallus- 
lobbe wat ook meestal smaller is; en die ietwat smaller spore. 


Teloschistes Norm.”) 


Thallus heesteragtig, meestal helder van kleur (geel of geel- 
agtig), regopstaande of gedeeltelik neerliggend; lobbe vertak, 
cylindries of afgeplat. Wiercelle Protococcus. Apothecia, einde- 
lings of sydelings, skyfvormig, met `n thallusrand. Hypothecium 
kleurloos. Paraphyses onvertak of vertak aan die punte. Spore 
kleurloos, polaries twee- tot viercellig, celle deur `n kanaal 
verbind. 


1) Hillmann, dJ.—Studien '(iber die WFlechtengattung 'eloschistes. 
Hedwigia LXIX (1930), 803. 
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Sleutel tot die Soorte. 


Groep |. Euteloschistes Zahlbr.—Spore polaries tweecellig, pole 
deur `n kanaal verbind. 


Thalluslobbe dorsiventraal, boonste oppervlakte dig donsig- 
behaard ie ie vee Ma bees) Ie Ts VErrUcosiis 


Thalluslobbe nie dig donsigbehaard nie: 
Thallusrand van apothecia gewimperd: 


Thalluslobbe afgeplat; spore ellipties, 3—Su breed 
2. T. chrysophthalmus. 


'Thalluslobbe cylindries of hoekig; spore ellipties-spindel- 
vormig, 4—su breed ... 3a. T. capensis. 


Thallusrand van apothecia sonder wimpers: 


Thalluslobbe in die lengte gerib; oppervlakte met donkerder 
vratte; thallusrand van apothecia dik 
4. T. costatus. 


Thalluslobbe nie gerib soos hierbo nie; thallusrand van 
apothecia dun ... ... oo 8. T. flavicans. 


Groep II. Niorma Zahlbr.—Spore viercellig, celle deur 'n kanaal 
verbind. 


Thalluslobbe afgeplat; KHO ... ou 6. T. hypoglaucus. 


1. Teloschisies verrucosus Hillm. 


'Thallus vorm halfbolvormige bossies, 5—8 cm. breed, 4—G6 
cm. hoog; thalluslobbe regopstaande, afgeplat, dorsiventraal; 
boonste oppervlakte met `n skors, asagtig gelerig tot geel, dig 
donsigbehaard (haartjies kort en dig, askleurig), bedek met geel- 
kleurige vratte waarvan daar soms wimpers uitgroei; ondervlakte 
witagtig askleurig of vuilbruin, met klein voortjies, vir die 
grootste gedeelte sonder skors. KRand en oppervlakte van lobbe 
gewimperd, wimpers 1—I.5 mm. lank. Apothecia onbekend. 
Conidia 2—2.su lank, 0.5—O.8u breed. 
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Die auteur vermeld dat hierdie soort na aan Teloschistes 
capensis var. puber is, maar daarvan onderskei word aan die 
afgeplatte, dorsiventrale thallus, en die opvallende vratte. Die 
auteur beskryf hierdie korsmos van materiaal versamel deur die 
Lindley-expedisie (1827) in Duikervallei, Tygerberg (Noordwes 
van Port Elizabeth), en vermeld ook dat materiaal deur Drege 
in Kaapland versamel tot hierdie soort behoor. 


2. Teloschistes chrysophthalmus Beltram. IMustrasie 4. 


Thallus in groepe, heesteragtig, 0.5—Is mm. hoog, reg- 
opstaande, uitgespreid, of hangend, geel, soms grysagtig, 
lobbe stewig, afgeplat, 0.5—1.5 mm. breed, gelyk of gevoord, met 
doringagtige vesels aan die punte of langs die rande. Boonste 
dele kleur violet met KHO. Apothecia 1—s mm. diam., min 
of meer eindelings, oranjekleurig, met `n thallusrand wat gewim- 
petd is. Spore ellipties 0—I6 X 5—Bu. 


Hierdie soort kom vry algemeen aan stamme van bome en 
struikgewasse voor: aan struikgewas, Robertson (mej. Bruwer); 
aan boomstam, Piketberg; Jansenville (B. Slabbert); Klapmuts; 
Tafelberg, Kaapstad; in die Transvaal; ens. 


Ook bekend van Engeland, Europa, Amerika, Australië, en 
ander wêrelddele. 


Variëteite en vorms: 


Thalluslobbe soveel as 2.5 mm. breed: 


Thallus nie kussingvormig nie, sterk gewapend met punterige 


esels bos EE HE ME ER. ED Tm f. armatus. 
Thallus kussingvormig ... ... i.s. se .. var. pulvinaris. 
Thalluslobbe breër, soveel as 4 mm.  .. .. ... var, dilatatus. 


f. armatus Hillm. 


Thallus helder-geel, dig beset met skerppuntige vesels. 
Thallusrand van apothecia dig beset met geelkleurige 
wimpers. 

Illustrasie 5. 
Aan Rhus glauca, naby Stilbaai (dr. J. Muir). 


var. pulvinaris Zahlbr. 


Thallus geel tot askleurig, vorm digte, halfbolvormige kus- 
sings, 3 cm. hoog, $ cm. breed, vingervormig gedeeld aan 
die punte; eindlobbe baie smal; oppervlakte met klein 
vratjies. 'Thallusrand van apothecia gaaf, min of meer 
gewimperd. 


Aan ou Casuarimabome by Port Elizabeth (Brunnthaler). 


var. dilatatus Hillm. 


Verskil van die soort deurdat die thalluslobbe breër is, soveel 
as 4 mm. 


3. Teloschistes capensis Malme. 


Thallus heesteragtig, baie vertak, 3—8 cm. hoog, geel of 
grysgeel van kleur, kaal of effens donserig; lobbe cylindries of 
hoekig, met vesels wat meestal rooi van kleur is. Apothecia 
sydelings (dikwels skynbaar eindelings), thallusrand gewimperd. 
Spore ellipties-spindelvormig, O—I4 X 4—S.SR. 


Aan boomstamme: Kaap die Goeie Hoop (Breutel, 'Thun- 
berg, Rehmann); Tygerberg; die Swartland. 


Herkenbaar aam die lang, meestal rooigekleurde vesels, em 
spindeloormige Spore wat smaller is as dié van enige ander soorl. 


var. puber Malme. 


In digter groepe as die soort. 'Thalluslobbe gryskleurig, 
donserig en ietwat korrelagtig. 


4. Teloschistes costatus Hillm. 


Thallus heesteragtig, 2—8 cm. hoog, goudgeel, selde verbleik 
(grysgroen tot witagtig); thalluslobbe cylindries of afgeplat, aan 
die punte gaffel- of vingervormig gedeeld, met enige vesels, maar 
vesels selde volop, in die lengte duidelik gerib, oppervlakte met 
talryke donkerder vratte. Apothecia sydelings, 0.5—2.5 mm... 
diam., met `n dik, blywende thallusrand waaraan daar nie 
wimpers is nie. Spore 12—I6 X 6.5—O.5M. 


Aan doringbos by Despatch, naby Port Elizabeth (Brunn- 
thaler). Ook bekend van Somaliland en van Oos-Afrika. 


de 
3. Teloschistes flavicans Norm. 


Thallus vorm kleiner of groter bossies, vertak, heesteragtig, 
geel tot oranjekleurig, of gedeeltelik verbleik (grys tot witagtig), 
cylindries of ietwat afgeplat, regopstaande of neerliggend, met 
verspreide vesels. Kleur Diep) met KHO. Apothecia 
rooiagtig geel, sydelings, met `n dun thallusrand, sonder wimpers 
(of as ditsondering met enige wimpers). Spore 12—I6 (—20) 
7—IIM- 


Aan doringbos by Despatch, naby Port Elizabeth (Brunn- 
thaler); Groenpunt, Kaapstad. 


Ook bekend van (Oos-Afrika; St. Helena; Madagaskar; 
Mauritius; Java; Japan; China; Brasilië. 


Vorms en Variëteite van T. flavicans. 


TlHalius uiters klein, lobbe korf .. f. minor. 
'Thallus nie so klein soos hierbo nie: 
Thallus.geelrooi ... ek. var. @rofeUSs. 


Thallus meestal SEA tot Dele E grys, var. @xilis. 


f. minor Cromb. 


Thallus uiters klein, met kort lobbe. Apothecia klein, meestal 
konvex. Spore 1—I8 X 6—Ou. 


Aan takkies op Tafelberg, Kaapstad. 


Sedert die oorspronklike versameling van hierdie vorm op 
Tafelberg deur ds. Eaton, is dit nie weer gekollekteer nie. 
Dit is nie heeltemaal duidelik of dit `n afsonderlike vorm is 
nie, of miskien slegs 'n jong stadium van een of ander 
Teloschistes-soort. 


var. oroceus Mill. Arg. 


Thallus geelrooi of goudkleurig, nie donserig nie, met vesels 
van dieselfde kleur, of deels swartpuntig, 


Hillman vermeld dat exsemplare in Kaapland versamel deur 
Rehmann, Ecklon, en Drêge, goed hier inpas, 


var. @xilis Mull. Arg. lMlustrasie 6. 


Thallus meestal grysgeel tot groenagtig grys of geel; lobbe 
meestal nie breër as 0.5 mm. nie. 


Verskil van die soort veral in die kleiner, regopstaande, 
thalli wat bossies vorm van 2—3 cm. in diam. By die soort 
is die bossies groter. 


Aan kweperboom, Umtali, Rhodesië (Eyles 4287); takke van 
Acacia by Eteza, Zoeloeland; boomstam, Houtbos, Trans- 
vaal; Kaapstad. 


6. Teloschisies hypoglaucus Zahlbr. 


Thallus lyk op die van T. chrysophthalmus, van bo goud- 
geel, liggeel of grysgeel, met betreklik lange vesels. Apothecia 
eindelings of sydelings, skyf goudgeel, thallusrand gewimperd 
(soms kaal met ouderdom). Spore ellipties, 14—20 X 6—O.5M, 
viercellig, celle deur `n kanaal verbind. Aan takke by die Kaap 
die Goeie Hoop (dr. Wawra, Ecklon en Zeyhen). 


Die viercellige spore onderskei hierdie soort van T. chrysoph- 
thalmus waarmee hy maklik verwar kan word. 


'n Korsmos deur dr. Wawra aan die Kaap versamel, en 
deur Massalonga beskryf onder die naam Niorma derelicta, 
word teenswoordig beskou as identiek met T. hypoglaucus. 


Vir die illustrasies by hierdie mededeling is ek dank ver- 
skuldig aan dr. Verwoerd en mnr. S. ]. du Plessis. 


XKanthoria #ammea. 
Xanthoria parietima. 
Xanthoria ectaneoides. 


IS 


d 
is) 
6 


Teloschistes chrysophthalmus. 
. 'Teloschistes chrysophthalmus f.armatus. 
Teloschistes flavicans var.esilis. 
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The Green Stink-Bug (Nezara viridula Linn.) 


INTRODUCTION. 


The green stink-bug is a large insect which occurs as a 
sporadic pest of leguminous and other garden plants during the 
summer months. Its powers of reproduction are considerable and 
it often completely destroys the crop. During the season 1931-32 
it was found in large numbers in various Stellenbosch gardens and 
appeared to be of sufficient importance to warrant an investigation 
into its life-history and methods of control being undertaken. The 
insects were studied in the insectary but an attempt was made 
to correlate the results obtained with outside conditions. Nothing 
appears to be known about the bug in South Africa and it is hoped 
that the following notes on its life-history may facilitate control 
where necessary. 


The insect is colloguially known by the appropriate name. of 
the green stink-bug. No form nearly related to it occurs as a 
pest in South Africa and it is unlikely that the layman will have 
much difficulty in identifying it. 


The different stages of the life-history are described in detail. 
Although they may seem to be more of scientific than economic 
importance, it seems to me that their inclusion is essential, 
inasmuch as a definite determination on immature characters is 
often necessary. lmmature specimens are often sent to the 
economic entomologist who is not in a position to give advice 
unless he is absolutely certain of the identity of the species con- 
cerned. 


SYNONOMY. 


This bug was first described by Linnaeus in 1758 from 
specimens received from India under the name of Cimex viridulus 
in “Systaema naturae”' pp. 444 ed. 10. From then until the year 
1902 it has been redescribed thirty-five times under new names. 
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A good synonomical table, which has been largely compiled from 
Stal's “Hemiptera Africa”, which is unfortunately now out of 
print, is given by Hesse!). The world-wide range of distribution 
and wide range of variability of this insect doubtless accounts for 
its extensive synonomical table. 


INJURY. 


A11 stages of the bug feed and cause injury by inserting their 
stylets into the plant tissue and extracting plant juices. 'Their 
feeding on foliage causes the leaves to turn yellow and badly 
attacked plants often die. ln most cases there is a marked 
reduction in yield. When feeding on tomatoes and beans the area 
about which the stylets have been inserted forms a hard callus 
growth. | have freguently seen a field of potatoes assuming a 
yellow sunburnt appearance as a result of the depredations of this 
bug. 


The injury by this bug can, however, assume a far wider 
significance. Its feeding results in the formation of punctures 
through which the spores of fungus diseases may gain entrance to 
the plant tissue. 'Thus it'has been shown in the United States that 
the bugs are capable of originating ''pecan spot” caused by the 
fungus (Coniothyrmum caryogenum in pecan groves?) and an 
internal boll disease in cotton bollss). 'The disease in cotton does 
not occur uniess cotton stainers or green stink-bugs are present. 
In South Africa there are two tomato diseases that are fairly 
common and do much damaget). One of these is caused by a 
filterable virus, the other by a fungus known as Macrosporiwm 
solana. As the tomato is a favoured host plant of the bug the 
latter would seem to be concerned in the transmission of these 
diseases to healthy plants. 


ECONOMIC STATUS. 


The green stink-bug is not a pest of major importance in South 
Africa. Outbreaks of the insect are sporadic and probably due to 
exceptionally favourable climatic conditions and the absence of 
natural enemies. It seems to be of greater importance in small 
gardens where it can easily find alternate host plants than in 
areas where only a single crop is grown. In other parts of the 
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world its damage is more marked. In Australia and the United 
States it is one of the chief truck crop pests. In Persia in 1924 
an area of 3,250,000 acres in the vicinity of the Gharaghadi 
mountains was burnt down in an initial effort to destroy the bug 
which was causing immense damage to the wheat crop?). 


£OOD PLANTS. 


The determination of the food plants of this pest is of the 
greatest importance since it is necessary that the insect should find 
alternative hosts, during the period in which the plants of 
economic value which it attacks are absent. lt is for this reason 
that an attempt has been made to find as nearly as possible all of 
the common plants on which the insect feeds. 1 have compiled a 
list of twenty-one food plants. 'Those upon which I have found 
them myself are marked with an asterisk. No plant was recorded 
as a food plant unless the insects were actually observed feeding 
upon it. 


1) Mung bean (Phaseolus aureus). 

2)  Millets ((ichimochloa spp. and ('haetochloa Spp.). 
3) Gardens beans (Phaseolus vulgaris). 
4) IPotatoes (Solamum tuberoswm). 

5)  'Tomatoes (Lycopersicum Spp.). 
Cowpeas (Vigna stmensis). 

7)  Soybeans (Soya maa). 

8) Tobacco (Nicotimia tabacwm). 

9) Peanuts (Pisum sativwm). 

10) (Cabbage and Cauliflower. 

11) (otton. 

12)  (ereals. 

13)  Maulberry. 

14) Pecan. 

15) Peach. 

16)  Chenopodium spp. (weed). 

17) Amaranthus paniculatus (weed). 

18) Verbena bonariensis (weed). 

19)  Solanum nigrum (weed). 

20) Raphanus raphinistrum (weed). 

21) Ricinus communis ((astor-oil plant). 


N N OE ON N OE 
[er] 
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DISTRIBUTION. 


The bug is distributed over the whole world. Bueno%) states 
that Nezara viridula has been recorded from the whole of Europe 
except the extreme North, Asia, Africa, Malaysia, Australsia, 
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New Zealand, South America, at least in the North, Central 
America and that it enters into the United States at the South, 
being found in 'Texas and Florida. According to labelled 
specimens present in The South African Museum and in the 
Museum of the Department of Entomology of this Institution it 
would appear to be present in most areas of all four provinces of 
the Union. 


DESCRIP1ION OF STAGES. 


ADULT. 


The bug is moderately large, 12-16 mm. in length and 6-8 mm. 
broad. The female is generally larger and more robust than the 
male. Field recognition of the sexes is not difficult. The sternites 
of the posterior end of the abdomen differ in shape and in 
convolution and the gonopophyses are distinct. lt will be noted 
that in the male the terminal segments are notched while in the 
female they are entire. 'This difference is illustrated in Fig. XI. 
I have divided the species in three distinct colour varieties. 
 Varieties A and B can be found during the summer months and 
usually A is far more numerous than B. 'The eggs of a typical 
female of variety A gave rise to individuals of both varieties and 
there is not gradation from one variety to the other. From the 
time of the fourth nymphal stage it is possible to see into which 
of two varieties the nymph is going to transform when it becomes 
adult. In view of the above facts it is suggested that the difference 
between varieties A and B is due to a simple segregation. and 
combination of colour factors. 


Variety C is found chiefly during the winter months. In the 
beginning of April about eighty adults were put into a breeding 
cage. 'Towards the end of June 1 found that many of them had 
turned a rubescent colour and that this was especially the case 
with those hiding among the debris at the bottom of the cage. lt 
is suggested here that the development of this colour is correlated 
to a hibernation'tendency and it was found that the individuals 
showing it are more sluggish than those still retaining the typical 
green tolour” 3 


he | 


A technical description of the adult follows: 


Body moderately narrowed, obovate; more densely punctated 
dorsally than ventrally; slightly convex dorsally, more convex 
ventrally. Head flat, declinated anteriorly, medial lobe as long as 
lateral lobes, percurrent; eyes rounded, brunescent, ocelli 
prominent. Antennae 5-segmented; the first segment visible 
from above and very much shorter than the others; the second 
segment longer than the first but shorter than either of the last 
three; the third segment the longest, brunescent at apex; the 
fourth and @ffth segments sub-egual, brunescent. Pronotum 
hexangular, emarginate, deflected 'anteriorly. Scutellum promi- 
nent with frena reaching well beyond the middle. Membrane 
hyaline with s-z transverse veins. Rostrum long, reaching to 
hind coxae, 4-segmented, with the second segment slightly longer 
than the third, bucculae moderately developed; tibiae and tarsi 
hairy; tibiae slightly sulcated ventrally (Fig 1). 


Variety A. Virescent and distinctly and irregularly punctated 
dorsally and ventrally. Margin of pronotum, costal margin of 
corium and connexivum of a lighter colour than the rest of dorsal 
surface. Venter lightly stramineous medially. 'Tarsi fuscous. 


Variety B. Head, anterior to a line drawn between the middle 
of the eyes; broad bands on anterior and lateral aspects of 
pronotum light stramineous in colour. 'The rest of body verv 
similar to variety A. 


Variety C. Dorsal surface light or yellowish stramineous 
Ventral surface of head and pectus virescent. Venter virescen; 
laterally, . flavo-testaceous medially. Dorsally thece are three dis- 
tinct macula on anterior aspect of pronotum, one in middle ol 
scutellum and one near base of each hemelytra; these macula are 
of a distinct virescent colour. 'The bases and apices of conjunctive 
of connexivum are virescent. ln this variety the maculae are 
sometimes black. 'The general colour of the dorsal surface may 
vary from flavo-testaceous to rufescent. 


DIFFERENTIATING SPECIES OF GENUS NEZARA. 


There are in the entomological museum, three species of the 
genus Nezara, viz. viridula, pallido-conspersa and capicola. 'The 
first-named is distributed throughout the country, the two latter 
were collected from Tzaneen (Transvaal) and New England (Cape) 
respectively. 'The easiest and most definite method for the 
recognition of viridula is to observe the shape of the osteolar canal, 
i.e. the canal into which the stinkgland orifice opens. In viridula 
it is short and approximately truncated. ln the other two species 
it is longer, not truncated, and extends almost to the margin of 
metathorax (Figs. IT and IID). 'The medial carina on the venter 
of viridula is a character absent in the other two species. 


THE EGGS (Fig. IV). 


The eggs are usually laid in a mass on the lower surfaces of 
the leaf and vary in'number irom 60 to overroo. 'They are laid 
in regular rows and are attached to each other with a viscid 
substance. 'The eggs, when viewed from above, more or less 
resemble pieces of capped honeycomb. 


The egg is cylindrical. Tt is rounded at the lower end and 
flattened above. On the dorsal side the short club-shaped chorial 
processes are arranged in a circle between the cap and the outer 
edge. 'They are not constant in number but vary slightly, the 
average number being about thirty. The emerging nymph thrusts 
off the cap with its egg burster. 'The egg-burster is T-shaped and 
after the nymph has emerged the cap'falls back over the aperture 
leaving .he “leg” of the egg-burster projecting beneath its margin. 
The chorial processes are very distinct after the nymph has 
emerged. 'The egg surface is ornamented with small hexagonal 
markings. 


The eggs are creamy white in colour when laid. After four to 
five days they become pinkish yellow and just before hatching 
the head of the nymph is visible as a dark testaceous spot inside 
the egg shell. 
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FIRST INSTAR (Fig. V): 


DESCRIBED THREE DAYS AFTER HATCHING FROM A SERIES OF 


10 SPECIMENS. 


Body broadly ovate. Head flat, considerably declinated, 
medial lobe as long as lateral lobes, percurrent. Antennae slightly 
hairy, 4-segmented, first segment the shortest, second and third 
about egually long, slightly shorter than the last, which is crassate. 
Thorax guadrangular, the last segment the smallest, anterio” 
margin and conjunctiva appreciably concave. Rostrum reachinge 
to posterior coxae. Abdomen with two visible dorsal odorifercu 
glands. Legs hairv, tarsi 2-segmented. 


EOLOUER NOFES. 


A. DORSAL SURFACE. 


1. Head : Levigate, castaneous; antennae with first and last 
segments dark brown, second and third segments lighter, basal 
band vellowish brown. 


2. Thorax: Dark brown with oval medial area lighter in 
colour. 


3. Abdomen: Yellowish brown, with two dark black areas 
medially and posteriorly indicating the location of the odor:ferous 
glands. At sides of segments there are oval blackish areas. 


B. VENTRAL SURFACE. 


Of a homogenous brown amber colour. Legs brown. 


Lone : m.a-1.5 MA. 


Broad : .8-1 mm. 


0 
SECOND INSTAR (Fig. VD. 


DESCRIBED THREE DAYS AFTER MOULTING FROM A SERIES OF 
IO SPECIMENS. 


General body proportions as in previous instar. 
COLOUR NOTES. 


Dorsal surface piceous and moderately densely punctuated, two 
white oblong areas extending some distance over abdomen from 
third thoracic segment; four light brown areas indicate position of 
dorsal glands on abdomen. Ventral surface piceous, oblong areas 
on lateral aspect of thoracic segments somewhat yellow. 


Long : 2-2.5 mm. 
Broad: 1-1.8 mm. 


THIRD INSTAR (Fig. VID). 


DESCRIBED FouR DAYS AFTER MOULTING FROM A SERIES OF 
7 SPECIMENS. 


Body ovate. Head flat, considerably declinated, lateral lobes 
slightly longer than medial lobe; antennae 4-segmented; second 
segment slightly longer than third, fourth segment the longest. 
'Thorax guadrangular, consisting chiefly of pro- and metathorax 
with the mesothorax very small. Rostrum reaching its posterior 
coxae with the second segment longer than the last two combined. 
Legs strong, hairy, tibiae triangular; tarsi 2-segmented. Abdomen 
with 9 visible segments, considerably elevated in medial area. The 
bcdy is more densely punctated dorsally than ventrally. 


COLOE NOTES. 
A. DORSAL SURFACE. 
1. Head: Black, antennae black. 


2. Thorax: Black, with yellow areas on each side of pro- 
and mesothorax. 
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3. Abdomen: Ground colour dark brown to piceous, 
darker medially. Around the odoriferous glands there are three 
white levigate areas situated below each other in a longitudinal 
lie. At base there are large white levigate areas and also the 
lateral margin inside the black oval areas at extremities of seg- 
ments are white. 


B. VENTRAL SURFACE. 


1. Head: Black, rostrum black. 


2. Thorax: Black, with yellow oval areas along lateral 
margin just inside of black border, legs black. 


3. Abdomen: Pale yellow with four black, more or less 
guadrangular areas situated in medial longitudinal line, oval black 
areas at extremities of segments and spiracles black. 


Long : 4-5 mm. 
Broad (acr. tho.): 2-2.3 mm. 
Broad acr. abd.): 2.3-3 mm. 


EFOURTH INSTAR. 


DESCRIBED Five DAYS AFTER MOULTING FROM A SERIES OF 
7 SPECIMENS. 


In this instar there first becomes clearly differentiated, the dark 
and light types of the insect in its later immature stages. 'There 
is no distinct line to be drawn between the two classes as they 
grade into each other from one extreme to the other. 'The follow- 
ing descriptions as well as the figures refer to individuals found 
at the extremes. 


Body oval, srongly convex dorsally, flat ventrally. In this 
instar the second segment of the antennae becomes the longest and 
the general proportions of the others are similar to those described 
for the following instar. 'Thorax consists chiefly of pro- and 
metathorax, while the mesothorax is very much compressed. 
Further body proportions much as in the following instar except 
that the rudimentary Scutellum and wingbuds are not as well 
developed. Body punctated, more densely dorsally than ventrally. 
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COLOUR NOTES (Light Type) (Fig. VIID. 
A. DORSAL SURFACE. 


1. Head: Pale virescent with black margin and lower parts 
of junction between medial and lateral lobes, as well as basal 
margin black; antennae with last two segments and apex of second 
segment fuscous, the rest pale olivaceous. 


2. Thorax: Pale olivaceous; pronotum with two inpunctate 
calli medio-laterally, with lateral margin, two medio-lateral and 
two lateral spots black or piceous; lateral marginal oval areas 
inside of black margin mentioned above pale yellow; metanotum 
similar to pronotum but with eight black spots. 


3. Abdomen: More of a pale virescent colour than head or 
thorax. Fuscous to black around the glands of which the last 
two are salmon coloured. 'Two spots on longtitudinal medial line, 
five areas on each side, medio-lateral but nearer to medial line and 
six marginal areas, white levigate; margins of segments with a 
black circular ring inside of which the abdomen is salmon 
coloured; four white areas along base of abdomen nearly join to 
form a band across the base. 


B. VENTRAL SURFACE. 


1. Head: Pale virescent with yellowish tinge at sides and 
along margin; margins bordered with black; rostrum light 
virescent with the last two segments fuscous. 


2. Thorax: Pale virescent with a black margin and an orange 
coloured oval area just inside margin; femora pale virescent, 
tibiae with first two segments of tarsi pinkish, last segment 
fuscous. 


3- Abdomen: Pale yellowish virescent; margins bordered 
with black with a salmon coloured band just inside border, 
spiracles black. 
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COLOUR. NOTES (Dark Type) (Fig: 1X). 
A. DORSAL SURFACE. 


1. Head : Dark yellowish brown with margins, medial lobe 
and base of head black or piceous, antennae black. 


2. Thorax: Dark yellow brown with black margin and oval 
reddish areas near edge of pro- and metanotum; metanotum 
almost totally covered with irregular black areas. 


3. Abdomen: White levigate areas arranged in same 
formation as in light type; large black or piceous areas around 
glands; margins of segments with same markings as in previous 
type; medial piceous areas merge into green at margins. 


B. VENTRAL SURFACE. 
1. Head: Greenish black; apex of rostrum dark black. 


2. Thorax : Greenish black with two black medio-lateral spots 
on each side; margins black with reddish oval areas just inside 
black margin; femora greenish, tibiae black with red medial area, 
tarsi dark black or piceous. 


3. Abdomen: Pale yellow with markings at margin 
corresponding to those of dorsal surface; medial area somewhat 
Jarker in longitudinal line and spiracles black. 


EIETH INSTAR. 


DESCRIBED FIivE DAYS AFTER MOULTING FROM A SERIES OF 
8 SPECIMENS. 


Body oval or ovate. Head flat, foliaceous, medial lobe as 
long as lateral lobes; antennae pilose, 4-segmented, first segment 
short, not reaching to apex of head, second segment the longest, 
tkird slightly shorter than fourth; rostrum 4-segmented, reaching 
to middle coscae, second segment about as long as last two 
ombined. 'Thorax with dorsal surface formed almost entirely by 
pronotum, anterior margin arcuate, lateral margin curved, 
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posterior margin straight. Legs prominent, well-dwveloped, 
tibiae triangular, tarsi 2-segmented. in iis instar it i. eviden. 
that the rudimentary scutellum is formed by the mesonotum. 'The 
developing wing buds are clearly evident. Abdomen with nine 
segments visible dorsally and elevated medially. 


Long : G-10 m.m. 


Broad : 4-3 mm. 
COLOUR NOTES (Light Type) (Fig. 3). 
A. DORSAL SURFACE. 


1. Head: Virescent with black border, eyes black, antennae 
fuscous, ocelli, reddish. 


2. Thorax : Virescent with scattered black markings. 
3. Scutellum : Virescent with scattered black markings. 


2a. Wingbuds: Similar to scutellum with a blackish rufescent 
corial area continuous with that of thorax and transversely 
rugulose. 


3. dAbdomen: Pale yellowish green; marginal areas pinkish 
or rose coloured with a distinct black surrounding margin; these 
marginal areas are distinct and well defined but near the posterior 
end of the abdomen are not so prominent; medially the abdomen 
is elevated and on elevated portion there are three reddish black, 
darkly punctated areas, medio-laterally at the sides of these areas 
there are four large white levigate areas situated below each other 
in a longitudinal line; abdomen about these areas considerably 
darker than at sides; on side of abdomen near the semicircular 
pink areas there are four lighter, vellowish areas also situated 
below each other in a longitudinal line. 


B. VENTRAL SURFACE. 


1. Head: As dorsal surface but not punctated, smooth; 
rostrum green, apex black. 
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2. Thorax : Greenish black medially; tibiae and tarsi fuscous, 
tibiae lighter at base. 


3- Abdomen: Pale yellow with marginal areas pinkish; 
spiracles surrounded by a black margin. 


COLOUR NOTES (Dark Type) (Fig. XD. 
A. DORSAL SURFACE. 


1. Head : Black with a somewhat lighter area medio-laterally 
on lateral lobes; densely blackly punctated; antennae black. 


2. Thorax: Black, shining, blackly punctated with two black 
calli on medial areas. 


3. Scutellum : Black, shining, densely punctated. 


4a. Wingbuds: Similar to scutellum but with a dark yellowish 
area on upper corial margin. 


5. Abdomen: Blackly punctated; medial area dark black and 
shining; lateral areas brownish, entirely yellowish and posteriorly 
whitish; semicircular marginal areas laterally, deep black in 
colour, with four white levigate areas placed below each other in 
a longitudinal line; laterally, at sides of lateral black areas there 
are three large white levigate areas below each other in a 
longitudinal line. 


B. VENTRAL SURFACE. 


1. Head: Black, rostrum black. 
2. Thorax: Black with lateral areas orange, legs black. 


3. Abdomen:-Bright yellow with a reddish tinge; semi- 
circular and marginal black areas; medially abdomen is elevated 
and with four large black medial areas situated below each other in 


a iongitudinal line; spiracles black. 


Long : 7-12 mm. 
Broad : 3-6 mm. 
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REMARKS ON LIFE HISTORY STAGES. 


There are five nymphal instars separated from each other by 
moults. . Immediately after moulting the body of the :nsect is soft 
and it is easily damaged. 'The insect is almost flat dorsally and 
ventrally and is more active than during the two days before it 
moults. Just before moulting the body is turgid and convex, the 
movements very sluggish. 'To moult the insect seeks some 
secluded spot and the skin splits on the dorsal surface down the 
medial line of the thorax and transversely across the conjunctival 
line between the head and the thorax. One fifth instar form was 
observed moulting and the whole process lasted about fifteen 
minutes. When the cast skin is examined the part which enclosed 
the head is seen to be bent very much forwards. 'This cast skin, 
incidentally, affords a very good indication of the external 
structure when it is carefully examined. An examination of the 
exuviae also brought to light another very interesting tact. 'The 
only colours to be seen in them are black and as the black areas 
correspond exactly to those found on the nymph we are. justified 
in concluding that the black is located in the cuticular layer. 
Immediately after moulting all instars are found to be lighter in 
colour than the typical specimen. After an interval varying from 
one half hour to one hour, the typical colouration caused by the 
addition of black to the ground colour, is assumed. 'This indicates 
that in the insect under discussion black is located in the cuticular 
layer and that it will not develop without access of air to the 
melanin while the other colours are located in the hypodermal 
layer and are not cast with each molt. 


Slight colour variations occur and individual nymphs do not 
always strictly conform to the colour notes given above. 'The 
first instar can always be distinguished by its brownish colour. 
The second and third instars are black with white spots and the 
fourth and fifth instars greenish. 'The second and third instars 
are easily distinguished by the difference in the structure of the 
pronotum while the fourth instar has the wingbuds and scutellum 
much less evident than the following instar. 


The following measurements indicate the comparative lengths 
of the antennal segments of the instars. 'The nymph has four 
segments to this organ while the adult has five and this addition 
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of a segment probably adds to the sensory perceptiveness of the 
adult. It will be seen that during the first three instars the 
ultimate segment exceeds the other in length, that during the 
fourth and fifth instars the second segment is the longest while 
during the adult stage the last three segments are of about egual 
length. 

ANTENNAL MEASUREMENTS. 


SYNOPSIS OF AVERAGES (IO READINGS FOR EACH INSTAR). 


Stage 1st 2nd ard 4th 5th 
Segment Segment Segment Segment Segment. 


First Instar Nymph .115 mm. 180 mm. .152 mm. .360 mm. 


Second 162 AO4 AGO, 624 
Third 248 .,, 124, 652. AE 
Fourth D 812 1.246 844, OUE AE. 
Fifth s BO4 16820, 1216 1.462 
Adult A28 1112 1.356, A00 1.444 mm. 


The nymph has 2 segmented tarsi while the adult has three 
segments to this organ. lt is possible that this extra tarsal 
segment affords greater freedom of motion. 


LIFE HISTORY AND HABITS. 
WON EENE GER 


A. Period of Incubatiom. 


The period of incubation of the egg varies. 'The following 
tables indicate the time taken under insectary conditions. 'The 
cages in which the adults were confined were examined each 
morning and the morning on which the egg cluster was found 
was taken as the date of oviposition. In a like manner the morning 
on which the nymphs were found was taken as the date of 
hatching. 


ABIE TE 
Deposited Hatched Days Deposited Hatched Days 
80/12 /32 7 a3 9 12/33 90 /1/33 9 
81/12 /32 iN 33 8 14 /1/33 20/1/33 di 
3/1/33 10/1/33 8 20 /1/33 28/1/33 9 
1/1 133 15/1/33 9 93 /1 /83 1/2 /33 10 
9/1/38 17/1 /33 9 
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B. Details of Hatching. 


The operculum of the egg is forced off by a short stout spine 
situated at the point where the two arms of the T shaped egg 
burster meet. The horizontal curved base of the egg-burster lies 
between the eyes and extends over the vertex of the head while 
the '“leo”' of the organ extends posteriorly along the median 
dorsal line. 'The young nymph is enclosed in a thin and delicate 
membrane. When the nymph emerges its integument is very soft 
and it comes out of the egg shell with slow periodic movements. 
Usually the nymphs from the same egg cluster emerge on the 
same day but in occasional instances there may be a difference of 
a day between the first and last eggs of a group to hatch. 


The nymph takes about fifteen minutes to emerge from the egg 
shell. 


C. Proportion of Eggs Hatching in Field. 


While searching for egg parasites of the insects hundreds of 
egg clusters were examined in the field. Only in very isolated 
instances were infertile eggs found. 'The eggs were more 
freguently prevented from hatching by having been deposited 
wrong side up or by a portion of the egg cluster being deposited 
on eggs that were previously laid. 'This was undoubtedly due to 
the insects having been disturbed while depositing. 


D. Proportion of Eggs hatching in Laboratory. 


The proportion of eggs hatching in the laboratory was 
surprizingly low. It hardly exceeded 60% in most cases and was 
doubtless due to the abnormal conditions of confinement. 


II. NYMPHuS. 


A. Duration of Nymphal Stages. 


The following table is based on records of first individuals of a 
batch of eggs to moult. 'The period between the first and last 
moults of a definite instar was very small during the earlier instars 
but increased considerably during the later instars. It was found 
that there was often as much as fifteen days difterence between the 
appearance of the first and last adults of an egg mass from which 
the nymphs had emerged on the same day. 
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B. Habits of Nymphs. 


The newly emerged nymphs usually remain closely clustered 
together until they have moulted. During the second instar they 
may wander some distance from the egg mass but usually are 
found not far away from each other. During the later instars 
they disperse and are most freguently found on the growing tips 
of their host plants. Their power of locomotion is limited as 
they have no wings, but | have seen them crawl from a mung 
bean patch in which the plants were dying to another about a 
hundred yards further. The nymphs feed from the early morning 
but during the warmest period can usually be found resting in 
the shade. 'They start feeding again after two o'dock in the 
afternoon. 


When the nymphs are bandled they give off a disagreeable 
odour. 'This odour is less noticeable in the earlier instars and 
after the insects have fasted for a period. 'The odour is caused 
by a volatile fluid which is secreted from odoriferous glands located 
on the dorsal aspect of the abdomen. 'These glands are located 
between the fourth and fifth and sixth abdominal segments and 
it has been shown by Moody (7) that morphologically there is 
no connection between the abdominal odoriferous glands of the 
nymphs and the thoracic odoriferous glands of the adult. 


II. ADULTS: 
N dabiss! 


The adults can usually be found on the succulent tips of their 
food plants. Although their wings are fully developed they do 
not fly readily. 'The insect feeds by inserting its stylets into the 
plant tissue. 'The penetration of the tissue is facilitated by the 
fact that the styles are tightly enclosed in the rostral groove in 
which they rest. 'To enable the stylets to probe still deeper into 
the plant tissue the rostrum bends at its first joint, this increasing 
the relative length of the setae. 


Occasionally this species shows a tendency towards a carni- 
vorous habit. Adair (8) records their attacking the cotton-warm 
(Prodenia litura) in Egypt. 
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B. Copulation. 


Copulation is a prolonged process lasting from twelve hours 
to two days. As the case with most Hemipterous bugs, the two 
insects face opposite directions during this process and the larger 
female takes the upper hand, drawing the male afer her. 


C. Ovipositiom. 


In order to determine the number of eggs laid by each female 
and the preoviposition period, five pairs of adults were kept under 
constant observation. It was found that the period from moulting 
to the deposition of the first egg mass varied from 25-as days. 
The largest number of eggs laid by any female was 320 in five 
egg masses. After death this female was dissected and over 50 
eggs were found in her ovaries. 


D.—Proportion of Sexes. 


The numbers of either sex found in the field are about egual. 
On 30/4/32, 188 adults were caught. Of these 97 were males and 
91 females. On s/s/32, 80 adults were caught and of these 38 
turned out to be males and 42 females. 


Number of Generations Anmnually. 


The insects pass the winter in the adult stage. Fifth instar 
forms may be found in the fieid as late as June, but these usually 
die before the end of the winter. During this period there is a 
heavy mortality and the degree of infestation in the spring will 
depend upon the weather conditions during the winter. ln this 
connection the conclusions of Whitmarsh (9) may be cited: 
““Observations lead to the conclusion that climate is one of the 
most important factors in the natural control of this insect, a 
winter with sudden, wide variations of temperature being more 
favourable than a cold season in which the temperature is uniform- 
ly low.” 


From the end of September to the end of November the over- 
wintering adults lay their eggs. A new generation starts towards 
the end of November and lavs to about the end of Febraarv. The 
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first nymphs from the generation mature from the middle of 
January onwards. A third generation matures during March and 
April and usually overwinters. Some females of the third 
generation may lay eggs to start a partial fourth generation, but 
usually only a few of the nymphs of this generation mature. In 
isolated instances eggs are even laid in the beginning of June. 
On 1/6/32 a female, caught in the field, was dissected and her 
ovaries found to contain 82 eggs. ln general, however, it was 
found that those females which were dissected during the winter 
months had ovaries which were not fully developed, the only 
part always in evidence being the spermatheca. 'The male genital 
organs were always fully developed. 


It is hence stated that there are three full generations per 
vear of this insect. 'These different generations overlap and all 
stages are usually found during any time of the summer or 
late summer. 


SOME REMARKS ON CONTROL MEASURES. 


As has been remarked the insect is of greater importance in 
gardens where all kinds of vegetables are grown than on a land 
where only one type of crop is produced. ln the former circum- 
stances the insect migrates irom one host to another and is 
always enabled to maintain its footing in spite of the continual 
harvesting of crops. Under the latter conditions if the remains of 
the crop are thoroughly destroyed, very few manage to pass the 
winter. 'This indicates one of the most important measures 
against the bug, viz. the destruction of the entire remains of the 
Crop either through fire or by feeding to animals. If this is not 
done, it migrates to other host plants and the infestation con- 
tinues. It has been mentioned that the insect passes the winter 
in the adult stage although there is no breeding during this period. 
Therefore, if the garden is kept clean and the weeds on which 
the insect feeds are destroyed, the danger of re-infestation in the 
springs is considerably decreased. 


Hand-picking, if done by cheap native labour, is an inexpen- 
sive, vet very efficient means of control. All stages, including 
the eggs, are easily seen, and | have seen them almost completely 
eradicated in some gardens by this means. 
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Spraying experiments for control met with little success. 
Nicotine sulphate (40%) used even as strong as one part to a 
hundred parts of water, only killed the earlier instars. Kerosene 
(10%) was much more effective but seriously injured the bean 
plants which were sprayed. Dusting with calcium cyanamide was 
effective but also injured the host plants. 


SUMMARY. 


The green stink-bug, which is chiefly a truck crop pest, is 
an insect of secondary importance in South -Africa. 'There are 
three generations per year and the third generation over-winters 
in the adult stage. Hand-picking is recommended as the most 
efficient means of control. 


HO 
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